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Four Water Supply Articles 
INCLUDING 
The Decline of Typhoid. by M. N. Baker | 


ALSO: 


Report of ( onferenes s OF) lf (pil PO (Thla har ‘( Dams 


Fifth and last of the five new Oregon 
Coast Highway bridges to be opened, 
the Yaquina Bay Bridge near New- 
port utilizes a 600-ft. span steel arch 
over the shipping channel. 
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These “‘Caterpillar’’ Diesel 
Tractors use only about 1834;¢ 
worth of fuel an hour as they 
pull Athey two-way wagons in 


tandem, atop South Mountain, 
near Hagerstown, Md. 


For bulldozing, hauling, scraping—for 
everything—‘‘Caterpillar’’ Diesel is 
“the world’s FIRST tractor’ in road 
construction and maintenance. The 
SHOW-DOWN shows why, because it 
shows that ‘‘Caterpillar’’ is first in 
power and first in performance .. . 
first in low operating cost (cuts fuel 
expense 60 to 80%)... first in stamina 





and low up-keep .. . first in long life. 
You’ll cut costs, speed work, improve 








bids with ‘‘Caterpillar.’’ The last word 
in tractors—it’s FIRST! Caterpillar 
Tractor Co., Peoria, Illinois, U. S. A. 


THE SHOW-DOWN SHOWS THIS: 


Report from a Massachusetts highway job: ‘‘Our 
‘Caterpillar’ Diesel Tractor hauls two 12-yard 
wagons on a 1200-ft. haul from borrow pit to 
fill. The average round trip is completed in 1214 
minutes, over a 20% grade for part of the trip.” 

Says a Pennsylvania owner: ‘‘Our first six 
‘Caterpillar’ Diesel Tractors have worked more 
than 8500 hours each and are still setting rec- 
ords for low-cost operation.’’ 
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As We Enter a SELLER’S MARKET 


LL about us the chart-hounds acclaim business 
recovery. The statistics and other economic yard- 
sticks that are accepted as the material measures 

of business activity are on the up and up. 


But there are other indexes of equal eloquence that 
touch more intimately the nerves of the man on the 
street. No longer, for example, is it so easy to get two 
on the center aisle; lower berths are occupied only by 
those of foresight; an airy room on the quiet side can- 
not be had for the asking. The room clerk’s “Have you 
a reservation?” no longer is mere routine. In other 
words, it is more difficult to get just what you want, as 
you want it, when you want it. 


N even more subtle fashion is revival evident. With 
I the swing of the business cycle, the attitudes of buyer 
and seller are changing; once again the seller is coming 
to be top dog. Sensing this, he is beginning in some 
cases to snarl a little and show his teeth. They are not 
pretty teeth. 


For example: Recently a business traveller asked of a 
prominent hotel that he has patronized for years, an 
hour’s leeway beyond the regular checking-out time. 
Two years ago such a courtesy would have been granted 
cordially by any room clerk. Then, customer good will 
was an asset—something to be sought, cultivated and 
valued. But these are other days. A frosty assistant 
manager, to whom the guest was referred, was the soul 
of condescension. He granted the request, but only 
after he had put the guest on the spot as asking for 
something quite out of order. The intimation was clear 
that, even though he might be favored this time, he 
should think twice before again seeking such a conces- 
sion, 


Now all this is not to contend that the hotel was not 
full, or that people were not waiting for rooms. Possibly 
the request was entirely out of order. This comment is 
directed not to the action itself but wholly to the man- 
ner. It would have been perfectly possible to have 


declined the request altogether and leave a good taste; 


but although the request was granted, a bad taste was 
left. It was altogether a matter of manner. 


But the manner is born of the spirit and such a change 
of attitude betokens a change of spirit. A few years ago 
every buyer was a king. Of necessity the seller exerted 
himself to win his good will and favor. To do that no 
concession was too great. All this, perhaps, was not too 
easy on the seller; now, with things coming his way, he 
may be inclined to get back some of his own. Not 
Celiberately and intentionally perhaps, but none the less 
naturally enougk. 


Anyone can understand that. But, after all, may not 
the same gracious attitude toward a customer that may 
have been considered necessary then, be equally profit- 
able today? Is it not possible that in good times a cor- 
dial, helpful spirit may help to sustain an uptrend just 
as effectively as it helped to stem a slump? Under the 
pressure of more volume, sellers may have to disappoint 
buyers more often than they used to; it is quite possible 
that “the voice with a smile” may be the more acceptable 
to a disappointed customer even though it must say no 
to him. 


HE fact that some sellers are setting less store by 

good will may be a sign of returning prosperity. 
But it is a sign also that they have learned little from 
their adversity. The most precious and most perishable 
asset of any business is its good will. Many concerns, 
both great and small, cultivate it consistently through 
the quality of their products, of their service, of their 
advertising and of their sales methods, as all these may 
interpret their attitude toward their customers. 


In good times or bad, a considerate and helpful atti- 
tude always is in order. If we cam say yes to a cus- 
tomer, it makes him the more appreciative of our assent; 
if, unfortunately, we must say no, it makes him the less 
resentful of the denial. 
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AT YOUR oIDE. 


as You Plan 
and Build” 


HOLEHEARTED cooperation accompanies 

every purchase of Inland Steel. To users of 
Inland Structural Shapes and Plates this per- 
sonal attention is especially valuable. Inland 
facilities belong to the buyer until delivery is 
made. The skill and experience of the Inland 
Organization guarantee that the steel will be 


well up to the most rigid specifications. And the 
diversified experience of Inland Engineers is al- 
ways available. 

Leading architects, contractors and fabricators 
take advantage of Inland Service. Why not you? 
Bring your building problems to Inland; we will 
be glad to work with you. 


SHEETS ¢ STRIP ¢ TIN PLATE ¢ BARS ¢ PLATES ¢ STRUCTURALS e PILING ¢ RIVETS ¢ BILLETS ¢ RAILS e TRACK ACCESSORIES 


INLAND STEELCO. 


General Offices: 38 South Dearborn Street, Chicago, Illinois 
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Municipal Problems—two WEEKs HENCE, Toronto will be host to the Amer- 
ican Society of Municipal Engineers and the International Association of Public Works 
Officials. NEXT WEEK, News-Record takes special note of the many problems that beset 


city engineers by presenting a group of articles on municipal modernization, sewage treat- 






ment, incineration, paving, air conditioning, drainage, surveying, flood protection and traffic 





control. 





Safeguarding 


A NATION’S HIGHWAYS 


ON’T take any chances. Put 

your trust in Multisafty Cable 
Highway Guard. Tests and actual 
use have convincingly demonstrated 
its superiority in preventing injury 
or damage either to the vehicle or 
guard itself. Here’s the reason. 


MULTI 


CABLE HIGHWAY GUARD 
AMERICAN STEEL | 


The two cable highway guard, in 
general use throughout the country 
today, was a distinct advance over 
earlier guards. But the present day 
speed of motor travel demands the 
even greater protection of Multisafty 
Cable Highway Guard. This new 
construction capitalizes on the in- 
herent strength of wire cable com- 
posed of a plurality of steel wires of 
high tensile strength— increases the 
safety value of the whole structure. 

Besides, there is a vital improve- 
ment in the off-set spring post 
bracket. This bracket, strong, tough, 
as resilient as a spring, acts as a buf- 


208 South La Salle Street, Chicago 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Engineering Ne 


SAFTY 


fer between the cables and the post, 
absorbs the shock of impact, elimi- 
nates the danger of post collision 
and reduces post breakage. 

Modern in every detail, Multisafty 
Cable Highway Guard insures new 
flexibility in construction. You can 
choose a rail member having three, 
four or more cables. You can install 
Multisafty to conform to curving 
alignment, or change in grade. You 
can space posts to avoid rocks or 
other obstructions. Yes—and instal- 
lation is simple, too—common labor 
andafewordinary tools will dothe job. 

Don’t neglect to send for the new 
booklet, ‘‘Guardian of the 
Highways.” Here are com- 
pletefacts about Multisafty 
— its performance record— 
its adaptability to your 
highway needs. A postcard 
brings it to you. 


& WIRE COMPANY 
Empire State Building, New York 


United States Steel Products Company, 
New York, Export Distributors 
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FIG. 1—DETROIT’S great Springwells pumping station which is now in complete service. 





Detroit Tunes Up 
Its Springwells Pumping Plant 


vHE Springwells pumping station, 
‘| built as part of a large additional 

water supply development to fur- 
nish water for North and West Detroit 
and adjoining municipalities, occupies a 
40-acre site located just outside of the 
Detroit city limits in Dearborn, Mich. 
It takes water from the Detroit River, 
utilizing the intake system at the head 
of Belle Isle which also supplies water 
to the older or Water Works Park sta- 
tion. Springwells station is 12 miles 
distant from the river intake, and water 
to the station flows by gravity through 
a concrete tunnel from 12 to 154 ft. 
in diameter. On the 40-acre site of the 
station are located a filtration plant, 
clear-water reservoirs, low and high-lift 
pumping plants, power plant and stor- 
age building and coal-storage pit. Ex- 
cavation for subgrade structures was 
required over 21.6 acres or 54 per cent 
of the site. Building superstructures 
occupy 13.3 per cent of the site area. 

The station was designed to deliver 
filtered water to the distribution system 
at an average day rate of 206 m.g.d., a 
maximum day rate of 300 m.g.d. and a 
maximum hour rate ranging from 380 to 
400 m.g.d. 

The low-lift pumping plant, which de- 
livers all water from the river tunnel, 
has a total installed pumping capacity of 
435 m.g.d. The equipment consists of 


By B. J. Mullen 


Chief Plant Operator, Department of Water Supply 
Detroit, Mich. 


DUE TO THE DEPRESSION the great 
Springwells plant of the Detroit water sup- 
ply was not needed and so was held out of 
service until 1935—four years after it was 
essentially completed. Designed to serve 
1,500,000 people, this wholly new station 
has a modern turbo-electric generating 
plant to operate its sixteen high, inter- 
mediate, and low-lift pumps which have 
a combined capacity of 568 m.g.d. Ac- 
ceptance tests had to be made under 
operating conditions. Both power plant 
and pumping plant represent the last word 
in flexibility of operation, safety against 
emergencies and general efficiency, results 
that are largely achieved through a multi- 
plicity of gages, meters, switchboards, 
remote controls and indicating devices. It 
is the purpose of this article, after a brief 
description of the pumping and power 
plants, to describe the tuning-up process, 
the pump-acceptance-test procedure, the 
intricate gage and meter calibrations and 
certain of the difficulties encountered. 
—EDITOR 


ten pumping units. Six 60-m.g.d. ver- 
tical-shaft centrifugal pumps are direct 
connected to 750-hp. vertical, separately 
excited, synchronous motors; the cas- 
ings of each of these pumps are identical 
but three are equipped with impellers to 
develop a rated head of 60 ft. and three 
with impellers to develop a rated head of 





50 ft. Two 30-m.g.d. vertical-shaft 
pumps of 50-ft. rated head are direct 
connected to 350-hp. slip-ring induction 
motors arranged for graduated speed re- 
duction which provides a minimum 
pump capacity of 15 m.g.d. Two 7.5- 
m.g.d. vertical centrifugal pumps are 
direct connected to two-speed 100-200- 
hp. induction motors. These pumps may 
be used to pump water to the filtration 
plant, to dewater the 12-mile tunnel or 
to dewater the plant pump pit in case of 
an emergency, such as might he oc- 
casioned from a break in a pump casing 
or in one of the cast-iron water lines in 
the plant. 

The high-lift pumping plant, which 
delivers water to the city distribution 
system, has an installed pumping ca- 
pacity of 568 m.g.d. The final installed 
capacity is scheduled to be 680 m.g.d. In 
this plant there are sixteen horizontal 
centrifugal pumping units, eight of which 
are located on each side of the pumpinz- 
plant building. Those on the side with a 
rated capacity of 254 m.g.d. against a 
head of 200 ft. deliver water to high 
north, northwest and west portions of the 
city and adjoining municipalities. In 
these eight units are four 40-m.g.d. pumps 
direct connected to 1,725-hp. synchronous 
motors, two 17-m.g.d. pumps direct con- 
nected to 700-hp. synchronous motors, 
and two 30-m.g.d. pumps direct connected 
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to 1,400-hp. slip-ring variable-speed in- 
duction motors. The other eight units on 
the other side of the plant, with a total 
rated capacity of 314 m.g.d. against 
heads of 130 or 150-ft., deliver water to 
the lower west and south portions of the 
city and surburbs. In these eight units 
there are four 50-m.g.d. pumps direct 
connected to 1,400 to 1,600-hp. synchro- 
nous motors, two 17-m.g.d. pumps direct 
connected to 700-hp. synchronous motors 
and two 40-m.g.d. pumps direct con- 
nected to 1,200 hp. variable-speed slip- 
ring induction motors. 

All pumps in the high-lift plant are of 
the vertical-suction horizontal discharge 
type, installed in pairs in an individual 
pit to isolate them from other units if 
flooded through an emergency break in 
the mains or other accident. Suction 
pipe lines are especially designed with 
bell inlets. The suction well receives its 
supply direct from the filter plant at a 
high elevation if the filtration rate is 
greater than the pumpage rate. If the 
pumpage rate exceeds the filtering rate 
some of the pumping units take their 
suction direct from the filters at high 
elevation while the remainder take suc- 
tion from the storage reservoirs at vary- 
ing lower elevations. All pumps dis- 
charge horizontally through special elec- 
trically and hydraulically controlled 
check valves in the pump pit. After 
entering the pipe vault the discharge is 
divided into two lines, each equipped 
with 42-in. hydraulically operated gate 
valves before delivering to either one or 
both of two 72-in. steel lines. These 
lines are located on each side of the 





FIG. 2—LAYOUT of the Springwells Sta- 
tion which in effect combines three pumping 
plants. The low-lift plant for raw water 
is arranged in a circular pit; the high-lifc 
plant for filtered water is divided to supply 
high- and low-service systems in the city. 


plant and have all valved inlet connec- 
tions housed in a vault surrounding the 
plant, to form a duplicate distribution 
pipe system in the plant and in the sta- 
tion grounds, either part of which can 
be in service while the other is out of 
service for inspection or repair. Nor- 
mally both lines are kept in service. 

For plans of pumping station and 
methods of selecting the equipment see 
ENR Mar. 19, 1931, p. 468; Oct. 12 and 
19, 1933, pp. 429 and 467. 


The power plant 

The Springwells power plant was de- 
signed to produce electric energy suff- 
cient for all water pumping require- 
ments and for all station auxiliary 
power and lighting. Structures are built 
complete to house four main turbine 
generators of 25,000-kw. total capacity, 
four auxiliary turbine generators of 2,- 
000-kw. total capacity and four boiler 
units of 4,000-hp. or more total capacity. 
Equipment actually installed includes 
two 5,000-kw. main turbine generators 
with complete auxiliary equipment ar- 
ranged for two-stage bleeding for feed- 
water heating, three 500-kw. auxiliary 
turbine generators with complete auxil- 
lary equipment and arranged for one- 
stage bleeding for station heating, two 
1,000-hp. boilers including  stokers, 
forced and induced-draft fans, econo- 


“elevation at station, E137’ 


mizers, superheaters and air preli 
3oiler units deliver 700-deg. F. ste 

a pressure of 350 Ib., which ste 
used for operation of both main 
auxiliary turbines. Main turbine gener- 
ators deliver 4,600-volt, 60-cycle ¢! 
tric energy which is used for operation 
of all major pump motors. Auxiliary 
turbine generators deliver 460-volt. 6/ 
cycle, electric energy which is used 1 
station lighting and auxiliary pow 
portion of the output being convert 
into d.c. energy to operate a large pe 
centage of the auxiliary equipment 
the power plant, such as stokers, for 
and induced-draft fans and ventilating 
fans, circulating hot-well and boiler-feed 
pumps. Circulating water for con- 
densers is taken from and returned to 
either one of two water conduits de- 
livering unfiltered, intermittently chlor- 
inated, water from the low-lift plant to 
the filtration plant. Condensate from all 
turbines, station-heating system 
evaporated makeup is deaerated 11 
shell of the main condensers, heated 
again fed to the boilers. Station-heating 
returns are used to assist in heating t 
feed water. 

Coal is received at the power 
either by rail or truck and is crus! 
and transported either to the bun! 
over the boilers or to the storage pit 
means of a motor-operated apron feeder, 
bucket elevator and belt over the bunk- 
ers, or through an inclined spout to 
storage. The coal may be either piled 
in storage pits of 18,000-ton capacity or 
reclaimed from the pit to the conveyor 
system by means of a motor-operated 
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raper system. Ash is  sluiced 
‘he storage hoppers under the boil- 
arc t) a Clinker grinder which delivers 
water and ash to the suction pit of two 
tor-driven ash pumps. These pumps 
eliver the ash to the storage bin about 
65 ft. above the pumps where the water 
;; allowed to drain to the sewer and the 
18 then delivered through bottom 
ites to trucks. 

[he 12-mile tunnel to the Springwells 
tation Which had been completed for 
some time was filled with water June 
18, 1931. The substructures of the low 
ind high-lift pumping plants were con- 

ructed adjacent to each other with a 

» superstructure. These structures, 

‘uding the installation of the equip- 

‘nt, with the exception of the electrical 
sower lines and control equipment, were 
practically complete in August, 1931. 
Temporary power lines were installed 
for two 60-m.g.d. pumps in the low-lift 
plant and these pumps and a portion of 
the filtration plant were placed in opera- 

Oct. 5, 1931. The output of the 
station, which was operated only about 
8 hr. per day, was delivered to the dis- 

bution system by temporary high-lift 
pumping units housed in a separate tem- 
porary structure. With the station thus 
equipped to assist the Water Works 
Park station, the load was satisfactorily 
carried through the depression years. 
Due to the curtailment of contract work 
and personnel, slow progress was being 

ide in completing the pumping and 
power plants. Practically all construc- 
tion and installation work was com- 
pleted by the end of 1934 and on Feb. 
13, 1935, the station was placed on a 
24-hr.-per-day schedule with the power 
plant furnishing power for water pump- 
ing. 

During the interval from 1932 to 1935 
a great amount of trial operation and 
many test runs were made on the elec- 
trical and mechanical equipment. Since 
all large pump motors and a portion of 
the auxiliary equipment and valves in 
hoth pumping plants are controlled from 
ne remote switchboard, a great amount 
t check and trial operation was neces- 
sary in connection with the power and 
control cables and wiring, oil circuit 
breakers, reacters, relays, contacters, re- 
isters, rheostats and electric instru- 

ents and gages. Tests made to deter- 
mine the surge of water in the 12-mile 

nel, which would result from power 
lure to the low-lift plant motor-driven 
imps, gave results that compared fav- 
bly with the design figures, which 











were determined not only theoretically 


also experimentally from small 
del tests of the water tunnel system. 


Acceptance tests 


\ll pumping units in both plants were 


purchased on contracts carrying a 


nus-and-penalty clause. The low bid- 


ler on each contract was determined by 
an adjustment of the bidder’s quoted 


rice for equipment up or down in ac- 


cord with an evaluation of the efticien- 
cies over a wide range of head guaran- 
teed by the bidder as compared with the 
base overall efficiency set up in the con- 
tract. On account of this stipulation, 
it was found necessary to run acceptance 
tests carefully for each individual pump- 
ing unit. This test work ran through 
a period of considerably more than a 
year. Many preliminary tests were 
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0038 Per Cent Bonus at $2000 or $76 


FIG. 3—OFFICIAL acceptance test curves 

for one 60-m.g.d. 50-ft. head low-life pump 

unit (No. 4) indicated small bonus earned 
because of high efficiency. 


FIG. 4—ACCEPTANCE TEST for 5,000- 
kw. turbine generator showing water rate 
curve under various loadings. 





made, particularly in the low-lift plant, 
before methods acceptable to both manu- 
facturer and city were agreed upon for 
measurement of power, head and ca- 
pacity. In some instances, due to re- 
sults of the preliminary tests, the manu- 
facturer was asked or allowed to make 
slight changes in a pump before run- 
ning the final acceptance tests. For ex- 
ample, it was found extremely difficult 
to measure accurately the head de- 
veloped by the low-lift plant pumps in 
their final setting. These pumps, which 
were rated at 60-m.g.d. at 50-ft. head 
are large capacity low-head units and 
even under a very constant high-suction 
head of 20 ft. the discharge pressure was 
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at times observed to fluctuate as much 
as 3 ft. This variation simply meant 
that long runs and frequent readings 
were necessary to determine correct 
average results. This was done care- 
fully because it was early determined 
that an error of as little as 3 in. in either 
direction, all other test measurements 
able bonus or penalty on one of these 
units. Heads on these low-lift pumps 
were determined from actual water col- 
umn elevations in a tube leading from 
a pipe pressure ring connected at four 
points to the pump suction and dis- 
charge. These tubes were kept abso 
lutely free of any accumulation of air. 
Similarly in tests of the high-lift pump- 
ing units discharge heads were measured 
by means of a mercury column. In no 
instance were bourdon pressure gages 
used to determine heads developed by 
pumps. Capacities of all units were 
measured by specially designed and fay 

orably located venturi tubes and man 
ometers in which liquids were used hav 

ing a density of from 1.25 to 2.00 so 
that large and easily readable deflections 
were obtained. Similarly in the case of 
the power determination, calibrated 
watt-hour meters, selected to give a 
maximum of accuracy, were used. A r 

tating standard meter was always con- 
nected and read simultaneously as a 
check on the watt-hour meter readings. 

From a large majority of units both 
in the low- and high-lift pumping plants 
acceptances tests showed efficiencies 
higher than that guaranteed by the 
manufacturer who therefore earned a 
bonus. Reduced-size models of all these 
pumps were made up and shop-tested 
before the actual manufacture of the 
full-size units. Results of these model 
tests, corrected to full size, indicated 
that the final units should have earned 
a considerably greater bonus than they 
actually did receive from the tests of the 
units in their final setting. It is there- 
fore the conclusion of the writer that the 
only proper location to conduct an ac- 
ceptance test of any pumping unit is in 
its final setting for the service it is to 
perform. 

Innumerable other items of work were 
necessary in placing the power and 
pumping plants in service, such as the 
final preparation and checking before 
the turn-over and the trial operation of 
the turbine generators and all auxil- 
iaries, boilers and auxiliary equipment, 
coal and ash-handling equipment. In 
these plants there is a total of 73 record- 
ing and 851 indicating electrical and 
mechanical instruments, meters and 
gages, all of which have received spe 
cial attention for correct setting and 
calibration. Some of the rather special 
meters and gages in the station are as 
follows: 

(a) Totalizing meter system with elec- 
trically-operated indicators in several 
locations in the plant and office to indi- 
cate the total pumpage to the distribu- 
tion system through six venturi tubes, 
any one or more of which may be en- 
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tirely out of service or carrying greatly 
varying flows; (b) a similar totalizing 
system for two large venturi tubes de- 
livering raw water to the filtration 
plant; (c) flow meters for each main 
pumping unit where the sending element 
is actuated from pressure taps in the 
pump casing or in varying diameter 
pump discharge lines close to the pump. 
( These sending elements operate remote 
indicators by means of Selsyn motors) ; 
(d) electrically-operated long-distance 
pressure gages with indicators and 
recorders at different locations in the 
plant to show the distribution system 
pressure for high and intermediate serv- 
ices at two locations, each about 44 mi. 
from the station. 

These long distance pressure gages 
consist of a pressure coil with a torque 
amplifier connected to the water main. 
The coil makes contact to operate a re- 
versible Warren motor which in turn 
positions a calibrated slide-wire resist- 
ance unit thus providing a definite 
mechanical position of the calibrated 
slide wire for any pressure condition 
in the water main. This apparatus is 
installed in a manhole at a remote point. 

The slide-wire unit is connected by 
means of two telephone wires to a poten- 
tiometer-receiving-relay unit located 
the Springwells station. In this relay 
unit is a similar calibrated slide wire to 
complete a galvanometer-potentiometer 
circuit. The relay unit detects minute 
current changes in the potentiometer 
circuit and amplifies the transmitted 
power to operate a second reversible 
motor which is geared to a Selsyn 
transmitter. This Selsyn transmitter 
connected through a three-wire system 
operates two recording and one indicat- 
ing Selsyn receiving gages installed at de- 
sired locations in the plant. 

Since the current is direct and the 
current and voltage over the telephone 
lines are so small there is no interfer- 
ence between adjacent telephone lines 
and the recording circuit. Because of 
this non-interference special filters and 
insulating transformer equipment, or- 
dinarily used with long distance trans- 
mitters, have been eliminated. To 
secure this service over existing tele- 
phone lines for a distance of 44 mi. for 
each of two gages, it was necessary to 
use 54 mi. for the one and 123 mi. of 
telephone lines for the other. 


Few troubles in starting 


In general it was found that the 
plants as designed when finally put in 
service performed very nearly as ex- 
pected. The few instances where diffi- 
culty was experienced were: 

(1) Fitting of only one inclined-seat 
roller-type sluice gate to be utilized in 
any one of eight sluice-gate frames. 
This gate must be lowered by a build- 
ing crane a distance of 100 ft. on guides 
and must make a watertight shutoff of 
any suction line connected to the low- 
lift pumps. 
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OPERATING RESULTS DURING 1935 
Pumpage by the low-lift pumping plant 


Wisse eatase vans padawnea 107.9 
Pumpage by the high-lift high-service pumping plant .... Vitor seeean i 
Pumpage by the high-lift intermediate-service pumping plant coc ws Mae a 
Head developed by the low-lift pumping plant hesedeane se ass 2s 00 ues eee 


Head developed by the high-lift high-service pumping plant 
Head developed by the high-lift intermediate-service pumping plant. ..130.2) 
Efficiency of the low-lift plant pump units 
Efficiency of the high-lift high-service plant pump units .......... 87.23 per « 
Efficiency of the high-lift intermediate-service plant pump units ..84.37 per « 
Steam generated in the power plant per day 
Coal consumed in the power plant per day 
Heat value of the coal used by the power plants (dry basis) 
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Equivalent evaporation 
Overall boiler-plant efficiency 
Coal used per net kw.-hr. output 


oe ee 


(2) Fitting of only three inclined- 
seat roller-type sluice gates, any one of 
which must fit in twenty-two sluice-gate 
frames. These gates are operated over 
guides by a building crane a vertical 
distance of 30 ft. and must make a 
watertight shutoff of the suction inlet 
to the high-lift plant pumps. 

(3) Stopping of leakage and relieving 
strains in several 42-in. flanged gate 
valves which were originally installed 
and bolted to rolled-steel flanges which 
when riveted to the ends of heavy steel 
pipe did not possess a truly plane sur- 
face to match the finished cast-iron 
flanges of the valves. 

(4) Orifice plates were originally in- 
stalled in the discharge lines of the 
high-lift plant pumps in the best loca- 
tion available in the plant layout to 
actuate the individual-pump flow meters. 
From the outset there was doubt 
whether or not satisfactory results 
could be obtained. Trial tests showed 
that they were unreliable. The orifice 
plates were then removed and the 
meters were actuated from differential 
pressures at selected points in the pump 
casings or in discharge lines at the 
pumps. 

(5) All major equipment was _ in- 
stalled during or earlier than 1932 and 
because of the inability of the Water 
Department to put the plants into op- 
eration before the beginning of 1935, 
several suppliers of equipment became 
quite concerned about the possible de- 
terioration of equipment due to its re- 
maining idle so long. The Department 
used every precaution with regard to 
the protection of bearings, glands, etc., 
and kept the buildings heated and ven- 
tilated as if in operation. So well was 
the plant taken care of that during 1934 
when, at the suggestion of a steam- 
turbine manufacturer, turbines were 
opened for inspection, it was found that 
the interiors were in such satisfactory 
condition that they were closed up with- 
out taking any action other than slight 
cleaning of the bearings and turning of 
the rotor 180 deg. to allow the shop 
slushing compound to move in the op- 
posite direction. Also it was thought 
probable that the generator end would 
require special drying out before being 
put into service ; this proved unnecessary. 
Despite the many precautions it was 





Plant water rate per kw.-hr. net output 


During the operating period the heat rate of the power plant was gradually ; 
duced from 18,600 in May to 17,250 in October. 
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found upon starting the powe: 
that the steam-piping system, thr 
the installation period of whic! 
known means had been used to k 
lines perfectly clean internally, had 
roded to such an extent that cons 
rust accumulation was carried 
the lines during the first few m 
operation, 

Turbine tests were conducted | 
forces of the Water Department 
presence of the manufacturer’s rep: 
tatives and were carried out in strict ac. 
cord with the A.S.M.E. Test C 
except that in some instances measurin 
instruments were secured or mac 
specially to provide results ever 
precise than those required by the C 

The Springwells Station operated 
only nine months in 1935 up to N 
During a large part of that period 
meters, instruments and gages had 1 
been checked and calibrated and work 
of repeated checks and calibrations were 
necessary and will of course be of neces- 
sity even in the future. Regardless 
this the excellent operating results 
shown in the accompanying table were 
secured. 


Personnel 


All operating and maintenance per- 
sonnel, except laborers, were secured 
through the Civil Service Commission 
of the City of Detroit. In general the 
Commission selected the personnel 
through examination, but in some in- 
stances positions were filled by transfers 
Or promotions from other divisions of 
the Department of Water Supply and 
from other city departments. 

The Springwells project was de- 
veloped under the general directio: 
George H. Fenkell, chief engineer 
general manager of the Board of Water 
Commissioners of Detroit. The pumy 
ing station and power plant was built 
under the immediate direction of \Vil- 
liam C. Rudd, assistant engineer, as- 
sisted by Frank E. Simpson on struc- 
tural design; the writer in charge 0! 
mechanical and hydraulic design; C. J. 
Schoeninger, in charge of electrical de- 
sign and construction. The consultants 
on hydraulic problems and pump spec!- 
fications were Ayres, Lewis, Norris and 
May, Ann Arbor, Mich. 
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The Decline of Typhoid 


An analytical summary of the progress and problems of typhoid control in Ameri- 


can cities during the last quarter-century, emphasizing the influence 


of improved water supplies on public health 


HIRTY YEARS AGO a typhoid 
Test rate as low as 10 per 100,- 

000 in an American city was ex- 
ceptional. Last year not one of our 93 
largest cities had a rate that high, and 
what is more sig- 
nificant, 24 com- 
munities had no 
leaths from _ ty- 
phoid. This is the 
est showing made 
since the Journal of 
the American 
Medical Associa- 


ing its annual re- 
100.000 or more 


For readers of 
Engineering News- 
Record interest in 
this reduction cen- 
ters in the part 


water supplies. Be- 
fore considering 
this and other fac- 


luction a selection 
from the A.M.A. 


_ data will be presented. Most of the fig- 
; ures have been reclassified and some are 
» put in graphical form, the better to show 
' why progress has been so much more 
rapid in some than in other parts of the 


United States and why there is so much 
lag in the South generally and in certain 


F cities of the North. 


Analysis of statistics 


The A.M.A. “honor list” of 24 cities 
which had no typhoid deaths in 1935 
and the ranking of the other 69 cities 
ire here shown as Table 2. Only a 
single southern city, Jacksonville, 


recorded no typhoid deaths in 1935. At 
the other extreme are seven other cities 
ot the South, with rates ranging from 
3 to 7.6. 

The yearly total decline since 1910 in 
the typhoid deaths of the 78 cities for 
which figures that far back are avail- 
able is shown in Fig. 2. With minor 
exceptions the curve has descended each 
vear—rapidly until 1920, then more 


ZZ Group average, on per 100000 
CI States having no cities of IAQ000 population 


By M. N. Baker 
Upper Montclair, N. J. 


tors in typhoid re- FIG. 1—HIGH AND LOW TYPHOID AREAS in the United States based on 1935 


death rates in the 93 largest cities 


slowly until the end of the period. The 
rate for 1935 was only one-twentieth of 
that for 1910. 

Table 3 lists the cities having the 
highest and lowest typhoid rates in each 
group in 1906-10, together with the 
corresponding declines for 1931-35 and 
1935 alone. Instead of being ranked in 
geographical order, as in the A.M.A. 
Journal, Table 3 is arranged by group 
ranking, least to greatest. This plan is 
also followed in Table 4, showing 1935 
typhoid averages for each group but 
giving also group averages for other 
dates and also total deaths from typhoid 
in 1935 and 1934. 

A striking difference in geographical 
position is shown by these tables. In 
Table 3, the groups are scattered helter 
skelter, except that the New England 
group has the lowest and the Middle 
Atlantic States the next to the lowest 
rank. In contrast, Table 4 shows all 
five of the lowest-rate groups in the 
North, with slightly increasing rates 
from the Atlantic to the Pacific. All 


three of the highest-rate groups are 11 
the South, with the lowest rate also in 
the East, but with the second in the 
western and the third in the middle 
group as indicated by the table. 

The geographical 
helter skelter of 
1906-10 (Table 3) 
comes from varying 
conditions affecting 
WY Mass. typhoid rates, par- 
ticularly the relative 
purity of public 
water supplies 
Concentration in 
1935 of all the low 
group rates in the 
North and all the 
high ones in the 
South indicates 
more rapid prog 
ress of typhoid con 
trol in the first than 
in the second area 
This is emphasized 
by the averages for 
the two grand divi- 
sions—0.63 for the 
North and 3.5 for 
the South, or as 5} 
tol. For emphasis 
and clear visualization of the high-rate 
and low-rate areas the map (Fig. 1) is 
presented. It should be understood that 
the map shows average rates for the two 
grand divisions and not for the states 
within them; also that the 16 states not 
in either of these areas have no cities 
of 100,000 population. 


t 
yT 


Factors affecting decline 


To state definitely the part that in- 
creasing purity of public water supplies 
has borne in the great reduction in 
typhoid, North and South, is impossible. 
Some broad generalizations will be 
risked, reinforced by indications for a 
few specific cities. In 1910, when the 
average typhoid rate for 78 of the 93 
cities under review was about 20 per 
100,000, filtration was becoming increas- 
ingly common. Chlorination had just 
begun. Sanitary protection of water- 
gathering areas was underway. Typhoid 
outbreaks, sending death rates to and 
above 100, common in earlier years, 
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FIG. 2—DECLINE OF TYPHOID DEATHS 
in 78 of the largest cities of the United States 
in the last quarter-century 








1910 1915 1920 


were for the most part sanitary crimes 
of the past. Follow-ups of typhoid 
cases by water and health departments 
were becoming general. 

Although the average typhoid rate 
for 78 cities was 20 in 1906-10, the 
range of the highest rates for single 
years was from 74.5 to 31, and for the 
lowest, 35 to 9.4, the only rate below 
10 per 100,000. (Camden’s rate of 4 
is omitted here for reasons stated in a 
footnote to the table. ) 

The topmost rate of 74.5 was in Kan- 
sas City, Kan., with data “incomplete.” 
The rate there fell more than half in 
1911-15—to 31.1. By 1931-35 the rate 
was 1.1. Improvements in the water 
supply, especially in the earlier years, 
must have been the main factor in this 
decline. These were: In 1911, larger and 
better filters and pretreatment facilities, 
replacing an old plant built in 1898; 
from 1913 on, chlorination. 

The three cities with the lowest aver- 
age rates in 1906-10 were Cambridge, 
St. Paul and San Diego, all northern 
cities located from the Atlantic to the 
Pacific. At that time the supply of none 
of these cities was either filtered or 
chlorinated. All were from surface 
sources. All were considered good for 
the period. 

The scattered incidence of high 
typhoid in the eight geographical groups 
in 1906-10 compared with the restric- 
tion of the high rates to the South in 
recent years deserves further attention. 
The wide distribution appears to have 
been a concomitant of the use of pol- 
luted water supplies in many cities, 
coupled with poor general health ad- 
ministration. In the last two decades, 
particularly in 1931-35, there is strong 
reason to believe that where relatively 
high typhoid has prevailed it has been 
due to other causes than the public 
water supply—including, in some cases, 
a large percentage of the population 
taking its water from shallow and pol- 
luted private wells. This conclusion is 
supported by the considerable number 
of “honor-roll” cities (no typhoid deaths 
in a given year) that do not have filtra- 
tion, although nearly all have chlorina- 
tion. Moreover, nearly all the cities 
with high rates have filtration. This is 


1925 1930 1935 


true of all but one of the seven highest 
cities in the South. Of these, only El 
Paso does not have filters but its supply 
is from deep wells. Memphis now has 
both deep wells and filters, but the fil- 
ters are for iron removal. 

The excessive rates in the southern 
high-rate group, and the relatively high 
rates throughout the South must there- 
fore be due to other causes than the 
public water supplies. These causes 
are racial, social and economic. All 
give rise to unsanitary conditions and 
the spread of typhoid from them and 
by contact. 

The recent highly creditable decline 
of typhoid in the South has outrun any 
possible water-supply betterment in that 
section. It must be due to improved gen- 
eral sanitation and increased efficiency 
of state and local health departments. 
The need for similar improvement along 
both lines in a number of cities of the 
North, although less, is made apparent 
by their excess of typhoid over that of 
their neighbors and by common knowl- 
edge of the high character of their pub- 
lic water supplies. 


Uncertainties in statistics 


Three factors that should be given 
due weight in considering both the 
marked general decline in typhoid rates 
and the reliability of the rates are: (1) 
Uncertainties of population estimates 
between census years; (2) non-resident 
deaths; (3) deaths from paratyphoid. 
Although none of these can materially 
affect the broad general conclusions 
already drawn each factor creates un- 
certainty. All three combined give rise 
to still more question as to possible dif- 
ferences between actual and computed 
typhoid rates. This uncertainty may, 
in some cities, cause undue confidence in 
the control measures in force. Less im- 
portant but significant still is the effect 
of these uncertainties upon comparisons 
between one city and ancthes, particu- 
larly cities in the lower scale of rates. 

Most uncertain and most important of 
these three factors are population esti- 
mates, particularly in abnormal years of 
prosperity or depression. For the latest 
three depression years the A.M.A. 


TABLE I—PARATYPHOID AND Typ, 
DEATHS 1931-35 





Popu- Para- 1). 

lation Year typhoi: phoig 
Wichita..... 111,000 1935 2 
New Haven. 163,000 oe ! 
1935 | 
Oakland.... 284,000 1934 2 
Wilmington. 107,000 1932 | 
Jacksonville 130,000 1933 | 
Knoxville. . . 106,000 1935 2 
Cleveland... 900,000 1931 ! 
New York.. 6,930,000 1931 | 





Journal has used U. S. Census 
population estimates for the yea 
This is because the Bureau has 

up, but when the A.M.A. dat 
compiled, had not yet announced, 

plan for intercensal estimates of ; 
tion. Acceptance of these figure 

best that can be had under the « 
stances does not lessen the unc 

as to their effect on typhoid deat! 

The populations may be too hi 
some cities and too low for others, 
creasing or raising the typhoid rates a 
cordingly. It should be noted, howe 
that the old method of estimating 
censal population by arithmetic increa 
between the two previous census year: 
also gave rise to uncertainties. |; 

be hoped that the new plan will bh: 

than the old. 

Uncertainties in population esti: 
under any plan that can be di 
show the need for a census oftener t! 
once in ten years. Confined to a n 
count of heads, cost of a census in 1935 
would have been small. The result: 
benefits would have been great a 
whose planning to meet future need 
and whose appraisals of results depe: 
upon growth or decline of populat 

Non-resident typhoid deaths 
long been a_ troublesome p: 
Although easy of solution fo: 
statistics if taken in hand intelligent! 
it is not considered feasible to recog: 
them in state and national statist 
Every city of 100,000 or more ha: 
or several hospitals and other institu 
tions in which non-resident typho 
deaths occur. In some cities and year: 
non-resident typhoid deaths may equa’ 
or exceed those of residents, great) 
affecting the typhoid rate and rank o! 
the city. The fewer the numbe: 
deaths in each class the greater is ¢! 
effect on the typhoid rate of including 
or excluding non-resident deaths. 

From 1929 on the A.M.A. Journe 
has given at least general recognitio: 
to non-resident deaths but only by mean: 
of foot notes to the table showing th 
“honor roll” and other classes of typho! 
rates. In 1935 three cities reported tha! 
all typhoid deaths were of non-resident: 
and 21 cities reported one-third or : 
as in that class. In 1934 ten cities re- 
ported all typhoid deaths as out-of-t 
cases. If non-resident typhoid had bee! 
excluded the “honor roll” of 1935 would 
have been raised from 24 to 27 and that 
of 1934 from 23 to 33. This would have 
made the showing for 1935 poorer than 
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134 instead of better. Whether all 
c reported the number of non-resi- 
dents dying from typhoid is not stated 

e A.M.A. tabulations. What the 
atin of non-resident to resident typhoid 
was before 1929 is unknown and thus its 
effect on typhoid rates and upon incen- 
tives to typhoid control. 

fhe third uncertain factor in typhoid 
rates is the recent exclusion of para- 
typhoid totals. This began in 1931 with 
: like change in the revised edition of 
the “Manual of International Causes 
f Death.” Although this exclusion af- 
fects only 8 of 93 cities in the A.M.A. 
tables and lessens but slightly the yearly 
totals of typhoid deaths, yet for 5 of 
the 8 cities concerned it greatly and for 
qa sixth it materially affects their typhoid 
ranking. It would do so for the other 
two cities if their ratio of paratyphoid 
to typhoid were not much lower than for 
the other cities. The fact that only 8 
of the 93 cities are classed as having 
had deaths from paratyphoid in the past 
five years and only one as having had 
such deaths for even two of the five 
years, raise questions as to the complete- 
ness of the returns on paratyphoid. If 
complete, the exclusion of paratyphoid 
might almost be ignored except for its 
effect on the typhoid ranking of the 
eight cities for which it has been re- 
ported. 

Such paratyphoid figures as_ the 
\.M.A. Journal gives appear in Table 
1. They show that for Wichita in 1935 
and New Haven in both 1935 and 1934 
the exclusion of paratyphoid puts them 
m the honor roll. If paratyphoid had 
heen counted as typhoid Wichita would 
have had a rate of nearly 2 per 100,000; 
the rates for Oakland and Wilmington 
would have been doubled and Knox- 
ville’s rate tripled. 

What would have been the effect upon 
typhoid rates prior to 1931 if para- 
typhoid had been excluded? It would 
have made the rates more erratic, par- 
ticularly in the small cities, if the 
\.M.A. figures for 1931-35 be taken 
as a criterion. It would have had less 
effect upon the ranking of the cities 
going back into the earlier years and 
higher rates. 

Despite uncertain typhoid factors the 
rates have fallen amazingly for the past 
thirty years. But even though water- 
borne typhoid has been so nearly elim- 
inated as the best evidence indicates, 
no available effort to carry the reduc- 
tion still further should be neglected. 
Zealous endeavor to hold all that has 


heen gained should be continued. Mean- 


vhile intelligent and forceful attempts 
hould be made to cut down remaining 


typhoid, whatever its origin. The many 


ities that now go for a year or more 
vithout a death from typhoid should be 
loubled in number. For those cities 
which cannot yet be expected to show 
i clean typhoid slate the standard rate 
ior the time being should be one or 


less per hundred thousand population. 





TABLE 1lI—CLASSIFIED TYPHOID DEATH RATE PER 100,000 POPULATION 
FOR THE 93 LARGEST AMERICAN CITIES 


Rearranged from Journal American Medical Association, June 10, 1936 


Twenty-four Cities with no typhoid deaths during the year 


New England Mid. Atlantic Southern Mid. North Pacific 
Cambridge Elizabeth Jacksonville Youngstown Tacoma 
New Bedford Jersey City Fort Wayne Long Beach 
Somerville Newark Grand Rapids San Diego 
Springfield Paterson Peoria 
Bridgeport Trenton Milwaukee 
New Haven Erie Wichita 

Scranton Omaha 


Forty-seven cities with rates up to 1.7 


Detroit. . 0.3 Tulsa... 0.7 Kansas City, Mo 1.0 
Rochester 0.3* Albany. 0.8 Lowell 1.0 
St. Paul. 0.3 Providence 0.8 Lynn 1.0 
Chicago 0.4 San Francisco 0. 8T Utica 1.0* 
Boston... 0.5 Seattle 0. 8t Fort Worth 8.2 
Buffalo. . 0.5t Spokane 0.8 Minneapolis 1.2 
New York.. 0.5 Canton 0.9 Cincinnati Fe 
Syracuse 0.5 Fall River 0.9 Indianapolis 1.3 
Worcester. . 0.5 Los Angeles 0.9T Toledo 1.3 
Cleveland 0. 6t Philadelphia 0.9 Salt Lake City 1. 4t 
Flint... 0.6 Reading 0.9 Yonkers 1.4 
Hartford 0.6 South Bend 0.9 Baltimore 1.5¢ 
Pittsburgh 0.6 Wilmington 0.9 Kansas City, Kan 1.6 
Akron. 0.7t Dayton 1.0* Louisville 1.6 
Denver 0.7 Duluth 1.0 Portland 1.6 
St. Louis 0.7 Oakland 1.7 
Fifteen cities with rates from 2.0 to 4.9 
Columbus 2.0t Camden 2.5t Dallas 2.9+ 
Waterbury 2.0 Oklahoma City as San Antonio 3.3+ 
Des Moines ae Washington 2.6 Birmingham 4.0t 
Houston 2.2 Richmond ae Atlanta 4.6t 
Chattanooga 2.4 Miami 2.8t Evansville 4.7 
Seven cities with rates from 5.0 to 7.6 

Memphis. 5.0t Tampa 6.6 E] Paso 7.67 
Knoxville 5. 4t Nashville 7.0f 

Norfolk... 5.4 New Orleans 7.4t 


*Ail the typhoid deaths were reported to be of non-residents 
t+One-third or more of the repored typhoid deaths are stated to be of non-residents. 





TABLE IlI—INTRA- AND INTER-GROUP RANGE OF TYPHOID DEATH 
RATES FOR 1906-10 WITH SUBSEQUENT DECLINES 


Highest and 


Number of Lowest Rates Decline in Rates 
Groups Cities Included 1906-10 1931-35 1935 
New England Gee 13 of 14 New Haven 30.8 0.7 0.0 
Cambridge 9.8 0.9 0.0 
East North Central 16 of 19 Flint 46.9 0.7 0.6 
Cleveland 15.7 1.1 0.6 
West South Central 4 of 8 Houston 49. 5t 2 2.2 
Ft. Worth 27.8 4.6 * 
Mountain and Pacific 10 of 11 Spokane 50.3 1.4 0.8 
San Diego 10.8 1.3 0.0 
South Atlantic 6 of 9 Atlanta 58.4 aoa 4.6 
Wilmington 33.0 ton 0. 9* 
East South Central. . 4 of 6 Nashville 61.2 5.6 7.0 
Memphis 35.3 YP . 5.0 
Mid. Atlantic > 17 of 18 Pittsburgh 65.0 0.9 0.6 
Camdent 
West North Central 8 of 9 Kansas City, Kan. 74.5t 1.1 1.6 
St. Paul 12.8 0.7 0.3 


*Based on 1930 population. 

tIncomplete data. 

tThe A. M. A. figures for Camden (4.0—2. 8—-2. 5) are omitted here because it has been learned, 
since this table was compiled, that non-resident deaths were excluded, a fact evidently not re- 
ported to the A. M. A. Journal. 





TABLE IV—TYPHOID DEATH RATES BY GROUPS OF STATES FOR THE 
93 LARGEST CITIES OF THE UNITED STATES 


Graded by average group rates for 1935 with further averages for cities below and 
above 1 per 100,000. 


Ty- ———---—T yphold Death Rates 
phoid Deaths 1931- 1926- 
Group Population* 1935 1934 1935 1934 1933 35 30 1925 
1. New England. . 2,624,805 13 14 0.49 0.53 0.68 0.70 1.31 2.48 
2. Mid. Atlantic. . 12,952,300 72 82 0.55 0.63 0.78 0.80 1.40 2.97 
3. E. No. Cent.... 9,643,100 58 88 0.60 0.91 0.55 0.75 1.29% 2.32! 
4. W. No. Cent... 2,704,500 23 40 «20.85 1.48 1.51 1.24 1.83 3.43 
5. Mt. & Pac : 3,968,400 35 30 0.88 0.75 0.82 0.88 1.80 2.33 
31,893,105 201 254 0.63 
6. So. Atl 5 aha 2,367,307 61 S 2.00 2.0 2.31 2.70 4.50 7.012 
7. W.So. Cent ‘ 1,934,800 74 105 3.82 5.43 5.40 5.36 7.32% 13.08 
8. E.So.Cent..... 1,242,600 49 61 3.94 4.91 4.91 4.81 8.31 13.00 


5,544,707 184 216 ; 
*U. S. Census estimates for 1933, based generally on annual arithmetical-increase rate from 1920 
to 1930. 
‘South Bend missing for 1925-29. 
2Jacksonville and Miami missing for 1926-30. 
30klahoma City missing for 1926. 
«Oklahoma City missing for 1925 
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Treats New Mountain Supply 


Head in flow line from reservoir generates power in plant to 


operate filters—Paddle mixers and controlled flow through 


settling basins furnish proper pretreatment—Circular clear 


water reservoir formed of arched wall supported by buttresses 


N UNUSUAL CIRCULAR clear- 
water reservoir with multiple arch 


walls and buttresses, perforated 
wall inlets and outlets to the settling 
basin and power derived from a turbine 
on the incoming raw water supply line 
are features of the new Fort Smith 
(Ark.) filter plant, located a mile below 
the Clear Lake mountain reservoir on 
the 23-mile welded steel pipe line lead- 
ing to the city. Construction of the new 





supply project, begun in 1935, is essen- 


tially completed and the dam (see ENR, 


Feb. 13, 1936, p. 240), closed late in 
February, has back of it, despite the 
lack of rainfall, water within 20 ft. of 
the spillway at which level it flows into 
the filter plant. 

The new water system is operated en- 
tirely by gravity head. Even the power 
for pumping the wash water for the 
filters and for operating all the machin- 


FILTER BUILDING and head house built of native multi-colored sandstone. 


PADDLE MIXERS precede settling basins, the inlets and outlets of which have 
perforated flume walls. 
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Filter Plant for Fort Smith 


ery in the filter plant is generated 
water turbine unit of 10-kw. cap 
After flowing through this turbin 
cated in the basement of the head h 
the water passes to a preliminary n 
in the basement, situated directly 
the chemical machines in the co: 
room above. In this preliminary n 
the water is mixed with lime and ar 
nia. It then flows to the two dup] 
mixing chambers where either alm 
ferric chloride is added as a coagu 
The ferric chloride will be generat: 
passing liquid chlorine solution th: 
iron filings. 


Perforated flume walls 


The mixing chambers provide i 
30-min. mixing period and are equip 
with mechanical mixers of the padd 
type operated by 4-speed motors. 
the water flows out of the mixing ch: 
bers where it is treated with chlorin 
divides equally into the influent flu: 
of the two settling basins, flows ove 
weir and through 8x8-in. square op: 
ings in the wall of the flume. 1 
settling basins provide a 6-hr. settling 
period. Leaving the basins the wate 
enters effluent flumes through walls pe: 
forated as in the inlet. The purpose 
of these openings in the influent and 
effluent flume walls is to provide an eve: 
distribution of flow throughout t! 
basins. The settled water from both 
basins unites and flows in an open flu 
constructed integral with the basin wall 
the whole length of the basin back to 
point directly opposite the head hous 
The water then flows underground 
through a 48-in. steel pipe into the head 
house and connects with the concret 
flumes which distribute it to four 1.25 
m.g.d. filter units. To prevent filo 
breakage the plant is so designed that 
after the water leaves the mixing chan 
bers the maximum velocity never ex 
ceeds 1 ft. per second. 

The filter units are of the ordinary 
rapid-sand type with a central gullet 
The underdrain collection system is ot 
perforated cast-iron pipe over which are 
superimposed 18 in. of graded gravel 
and 30 in. of filter sand. The wash 
water is stored in a covered 200,000 
gal. concrete tank located on a hill 400 
it. back of the plant at a 50-ft. highe: 
level. The wash-water tank is circular 
and of hoop-tension design. Two pumps 
are provided for pumping filter water 
into the wash-water tank, one directl 
connected on the hydraulic turbine shaft 
and the other driven by an independent 
electric motor. Ordinarily the was! 
water is pumped to the tank on the hill 
by the pump attached to the turbine. 

All filter valves are hydraulically 
operated, pressure being obtained from 
an automatic motor-driven pump con- 
nected to a pressure tank. The filtered 
water passes through rate-controllers 
into a reinforced concrete conduit, the 
top of which forms the floor of the pipe 


FOR’ 
on th 


eallery 
duit, 1 
floor Oo 
nation 
house. 
lery is 


access 
f 
Filt 


a cov 
of one 
west | 
struct 
as the 
pressi 
nary 

wall « 
sprin 
tresse 
pany! 
thick 
ment 
ner a 
it Wi 
was | 
tight 
twee 





ENGINEERING NEWS-RECORD, SEPTEMBER 17, 1936 


++ 


| 
| was 

} Scale of Feet 
| 





FORT SMITH FILTER PLANT located 
on the pipe line from Clear Lake reservoir. 





gallery. Provision is made in this con- 
duit, which is carried out under the CIRCULAR CLEARWATER reservoir wall with its twelve arches and buttresses. 
floor of the head house, for final chlori- 
nation of the water as it leaves the head 
house. The large and roomy pipe gal- 


lery is so arranged that there is easy wJo sewer 
access to all pipes and valves. 
>» 
Arch and buttress reservoir ee YKSS 
rain 


ss . : : from bottom. LS 
Filtered water storage is provided in 


a covered reinforced concrete reservoir 
of one 1-m.g.d. capacity, situated 300 ft. 
west of the filter plant building. This tities 
structure is of unusual design, inasmuch 

as the concrete in the walls is in com- 

pression instead of tension as in ordi- 

nary tanks with cylindrical walls. The 

wall consists of a series of twelve arches 

springing from a like number of but- 

tresses. Details are shown in accom- 

panying drawings. The arches are 8 in. 

thick and require very little reinforce- 

ment. They might have been made thin- 

ner as far as stresses are concerned, but 

it was felt that the thickness chosen 

was about the minimum to insure water 5 
tightness. <A slip-joint is provided be- es 
tween arch and footing so as to insure : 
full arch action. 

The buttress-heel slab is part of the 
reservoir bottom and the weight of 
water superimposed on this slab adds ny Be 
to the stability of the walls. The de- Ki 
sign provides for the full reservoir with 
no outside earth pressure and for an 
empty reservoir with full earth pres- 
sure. The depth of the water is 20 ft. tO 
when the reservoir is full. 

The beam-and-slab type roof supports 
an 18-in. earth covering. It is not | 
attached to the arches or the buttresses, | 
ut merely rests on them. ) | 

In construction it was found that the SS SE '.00€Cco epee 
buttresses and arches may be built one 
more at a time as desired, using the Holf Elevation Half Section A-A 
forms several times. MULTIARCH CIRCULAR RESERVOIR of 1 m.g.d. capacity with walls all in compression 

Attached to the filter building and 
integral with it is the three-story head 
house. In the basement, which opens end and wash pump on the other, an sure set and tank, motor-driven wash 
directly into the pipe gallery, is the emergency 50-hp. oil engine driving a pump, three-panel switchboard, toilet 
vdraulic turbine with generator on one 30-kw. generator, the automatic pres- and shower. A 24-in. venturi meter 


Overflow pipe--* 
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ARCH AND BUTTRESS design details of the filtered water reservoir. 


tube on the raw water line is suspended 
from the ceiling of the basement. A 24-in. 
motor-operated gate valve furnishes 
control of the incoming water. In win- 
ter the filter building and head house 
is heated by an oil-burning steam boiler 
also located in the basement. The heat 
is distributed by two unit heaters, one 
blowing heated air into the pipe gallery 
where it will pass up through the open- 
ings under the operating tables into the 
filter room. The other unit heater blows 
the hot air through an open well into 
the main lobby of the head house. Steam 
radiators are provided in the laboratory 
and in the chemical control room. 

The second floor of the head house 
is on a level with the operating floor 
of the filters. On this floor is located 
a complete chemical and bacteriological 
laboratory. Across the entrance hall 
is the chemical control room, in which 
are three dry-feed chemical machines, 
two ammoniators, two liquid chlorine 
machines and the control mechanism 


Available in Report 


RESSURE TREATMENT of 

southern pine poles with creosote 

until three years ago was done under 
a process specification rather than a 
result specification. New specifications 
based on results were adopted in 1934. 
k. H. Colley, chairman of a committee 
on the subject, presented at the Mem- 
phis meeting of the American Wood 
Preservers Association last January, 
voluminous data prepared by the Bell 
lelephone Laboratories based on service 
tests and inspections which backed up 
the soundness of the new specification. 
These provide that the penetration in 
any pole shall not be less than 24 in. 
unless 85 per cent of the sapwood is 
penetrated, and the net retention shall 
not be less than 8 Ib. of creosote per 
cubic foot of wood. The new specifica- 


for the ferric-chloride generating plant. 
The venturi meter register and the 
push button for operating the motor- 
operated raw water valve are also in 
this room, so that the operator may 
change the rate of flow of the plant to 
any desired amount, which will be indi- 
cated by the meter register in this same 
room, and then may adjust all chemical- 
feed equipment to take care of the 
changed rate of flow, all without leav- 
ing this room. This plant was designed 
from the operator’s standpoint, to mini- 
mize effort to centralize points of con- 
trol and observation. 

Liquid chlorine is to be stored outside 
of the building in 1-ton containers, five 
of them connected to a header system 
just outside of the chemical-control 
room. All other chemicals are stored 
in the third story of the head house on 
movable wooden platforms. A 24-ton 
lift truck is provided to move these 
platforms with their load of chemicals. 
\ motor-operated elevator, also of 24-ton 





Service Data on Creosoted Pine Poles 


tion provides also for a 10-lb. retention 
with a penetration not less than 3 in. 
unless 90 per cent of the sapwood is 
penetrated, and a 12-lb. retention in 
which the penetration shall not be less 
than 34 in. unless 90 per cent of the 
sapwood is penetrated. 

The present report ot the committee 
on creosoted pine poles is of special in- 
terest not only to the wood-preserving 
industry but to all consumers of wood 
poles because of the comprehensive data 
which it makes available on service 
records, which data have been collected, 
analyzed and interpreted over a period 
of years at great cost by engineers as- 
sociated with the Bell Telephone Labora- 
tories. 

The data submitted, based on a large 
number of creosoted pine poles from 


17, 1936 


capacity, is provided to take the ch 
icals from the unloading platform 
the chemical-storage room. 


Architectural features 


Due to its setting in the timlx 
mountains the building was desig 
in the modified Norman type of ar 
tecture, its material being the nat 
sandstone, which in this locality 
sents a variety of color and shad 
browns and grays. The roof is ot 
tile. The elevator shaft and the 
for the furnace are designed as an 01 
mental penthouse on the head hous 
the filter building. Two operators’ 
dences are of the same type of stor 
work, and tile roof, built on the hills 
back of the plant among the trees. 1 
settling basins and the mixing cha 
bers are connected to the filter buildi:, 
by a stone wall matching the buildin, 
and a similar sandstone facing and c 
ing was placed on the exposed walls 
the settling and mixing basins. 1 
architect for the exterior of the buil 
ing was John Duncan Forcyth of Tul 

The total cost of the filter plant a: 
appurtenant structures, including t! 
operators’ residences, was $175,000. 1] 
contractor was M. E. Gillioz, of Monet, 
Mo., W. R. Grimshaw and Co., Tuls 
being the subcontractor. W. R. Ho 
way, consulting engineer, Tulsa, pr: 
pared the plans and supervisesd co: 
struction. Victor H. Cochrane w 
associated with him in part on desig 
of structures. W. T. Barry, Fort Smit 
was the resident engineer. The whol 
$1,700,000 project was financed wit 
the aid of a PWA loan and grant. C. > 
Young was resident PWA_ engine: 
inspector. 


Florida to Wisconsin and from th 
Mississippi River to the Atlantic Coast, 
and now available through this report, 
make it possible for the first time t 
predict with confidence and accuracy 
the minimum service life that may lx 
expected from creosoted pine poles whe: 
treated under the standard specifica 
tions of the American Wood Preservers 
Association. The committee report em 
phasizes particularly the fact that decay 
is correlated only with the depth ot 
radial penetration measured in inches 
and percentage of sapwood treated and 
is not definitely correlated with species 
of pine poles, with the type of creosot 
used or with the climatic conditions en- 
countered. Poles having creosote pene- 
tration of 24 in. and 85 per cent of the 
sapwood thickness are practically im- 
mune from serious internal infection 
for many years, and in this group of 
poles, inspected over a vast area, there 
were none that failed in lines up to 26 
years in service. 
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Long-Delayed Filtration Plant 


Completed at Fort Scott, Kansas 


Water supply improvement first advocated in 1915 is 
added to half-century old system with aid of PWA funds 


By Freeman D. Martin 


Commissioner of Streets and Public Utilities, 
Fort Scott, Kansas 


city of Fort Scott, Kans., with the aid 

of PWA funds, completed a water fil- 
ration project that had been advocated 
or more than 20 years. Construction of 
he 4 m.g.d. rapid sand filter and a booster 
station combined with an elevated.tank to 
mprove pressure distribution brings to 
the 10,895 inhabitants of this city a 
modern water supply system that was first 
started in 1882 by a private company. 

Fort Scott receives its water from the 
Marmaton River, having two dams be- 
tween the main pumping station and Rock 
Creek Lake where a reserve supply of 
233 m.g. is impounded. Although the 
water is of good quality, the added assur- 
ance of filtration was felt desirable as far 
back as 1915, when bonds were voted for 
the construction of a plant. No action 
was taken, however, and despite con- 
tinued efforts to revive the issue nothing 
more was done. In 1933 the writer was 
elected to office on a platform guarantee- 
ing better water and better service, and 
rided by a $145,000 PWA loan and grant 
the improvement project was started in 
1935 with designs and plans prepared by 
Black and Veatch, consulting engineers. 

The new plant, whose capacity is 
double the normal requirement, consists 
of an air agitated mixing chamber, chem- 
ical building, settling basin and a filter 
building. The chemical building, 634 ft. 


I. JANUARY OF THIS YEAR the 


x 294 it., provides ample storage for two 
carloads each of lime and alum and in 
addition houses the equipment for apply- 
ing chlorine, ammonia, activated carbon, 
alum and lime. The chemical mixing, 
coagulating, settling and clear well basins 
are of the following sizes: 86x 129 it., 
85 x 129 ft., 100 x 130 ft., and 97 x 129 ft. 
respectively; all basins have a depth of 
14 ft. They are designed to treat water 
at the rate of 3.25 m.g.d. and provide a 
detention period of 40 min. for mixing, 
14 hr. for coagulation and settling, fol- 
lowed by 40 min. in a secondary mixing 
basin chamber and then 9 hr. detention 
for settling. 

The west side of this basin has been 
fitted with a collecting weir and flume 
which leads direct to the influent lines 
of the filters. All basins have distributing 
and collecting flumes and are equipped 
for bypassing to make basin cleaning 
possible. All basins can be used in series 
if so desired. 

The filter building, 62 x 68 ft. in plan 
and 36 ft. in height, houses the four 1 
m.g.d. rapid sand filter units (each 20x 
18x11 ft.) and a completely equipped 
laboratory for water analyses. The filter 
design provides for 18 in. of gravel over- 
laid by 22 in. of graded Kaw River sand 

Distribution of the filtered water is 
made through a system comprised of 45 
miles of cast iron pipe ranging in size 
irom 4 to 16 in. A low pressure area in 
one portion of the city has been corrected 
by the installation of an automatic, elec- 


FIG. 1—OPERATING FLOOR of the 4 m.g.d. filter plant at Fort Scott, Kansas. 








FIG. 2—LOW PRESSURES in one portion 


of the water systems were corrected by add- 


ing this 200,000 gal. elevated tank. 


trically controlled booster station and a 
200,000 gal. elevated storage tank. The 
pumping station, which is automatically 
controlled, includes two 250 g.p.m. cen 
trifugal horizontal pumps driven by 15 
hp. motors. These pumps can be used 
separately or in series. 

The location of the pumping station 
and tank necessitated the laying of 3,200 
it. of 10-in. and 5,000 ft. of 8-in. cast iron 
pipe in addition to 1,700 ft. of }-in. cop 
per tubing used for water 


; } + + , 
in the elevated tank. 


} 1 
level 


ontrol 


—_——_@——_ 


Chlorine for Algae Control 
at River Rouge Power Plant 


HLORINATION of all mill water 

used in the Ford Rouge plant, to 
provide additional safeguards against 
infection to workmen and to end the 
growth of algae in pipe lines is a feature 
of a new pumping station costing more 
than $300,000. The new station houses 
three pumps, each with a capacity of 
37,500 gal. per min., at 85 lb. discharge 
pressure. The supply of water will be 
obtained from the 15-ft. tunnel from the 
River Rouge that now serves the plant. 

Periodical applications of chlorine to 
river water used in condensers of the 
feed turbine electric generators in the 
Rouge power plant have been found to 
eliminate the trouble caused by algae 
slime in the connector tubes. 

For the treatment of mill water alone, 
aside from condenser requirements, 
from two to three tons of chlorine a day 
will be used, as compared with about 
150 lb. a day for the city of Detroit’s 
water supply. 
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Malaria and the Mississippi Valley 


URING THE PAST YEAR it 
is estimated that there were 


about 10,000 deaths caused by ma- 
laria fever in the so-called “malaria 
belt” of our country, an area extending 
south of a line between Norfolk, Va.. 
and St. Louis, Mo., and concentrated in 
the region of the Mississippi River. 
Furthermore, in addition to the dread- 
ful mortality there were about 500 
“recovered cases” of malaria to every 
death—each one of these cases required 
the expenditure, on an average, of 
$17.30 for medical service and drugs. 
(Economic Losses from Malaria, by 
\. W. Fuchs, p. 4.) This alone repre- 
sents an alarming economic loss with- 
out counting the further financial losses 
due to non-productive activity by fever- 
ridden individuals. With these facts at 
hand there can be no denying that ma- 
larial mosquito control, a problem that 
may be solved by engineering methods, 
is one of greatest importance to the 
welfare of a large proportion of our 
nation. 


Status of present activity 


In the southern states, with the ex- 
ception of anti-malaria work on lakes 
being done by hydro-electric companies, 
nearly all of the mosquito abatement ac- 
tivities have been inaugurated through 
efforts of state health departments. 
Many of the counties have full-time 
health departments, and the © state 
health departments help the county offi- 
cers to get work started in thickly set- 
tled rural communities, villages, and 
towns where the authorities are favor- 
ably inclined and feel able to finance 
such activities. The state health de- 
partment generally contributes super- 
visory engineering assistance, and the 
work in the past, largely confined to 
towns and suburbs of cities, has con- 
sisted of drainage and its maintenance 
and treating water with oil or other 
larvicides. Since the beginning of the 
depression period, with labor paid from 
federal funds, anti-malaria drainage has 
been largely increased. 

In a few instances in rural districts 
the county health departments have un- 
dertaken county-wide screening cam- 
paigns with a view to having as many 
as possible of the farm tenant homes 
protected and made mosquito-proof. 
This work, organized by the county 
health department and paid for by the 
property owner, has averaged less than 
$10 per farm tenant home. 

Malaria in the Mississippi Valley 
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In the “malaria belt” of the 
United States the toll of mos- 
quitoes is 10,000 deaths per 
year — Although medical 
science has no economical 
means for curbing the spread 
of this disease the engineer 
can build it out of com- 
munities by simple means 


By J. A. LePrince 
Senior Sanitary Engineer 
U. 8. Public Health Service 


presents a number of problems. Most 
of the people in this region do not real- 
ize its relative economic importance, 
and that is one reason why more pre- 
cautionary activity is not undertaken. 
To develop adequate interest much edu- 
cational work yet remains to be done, 
but it will have to be carried on sys- 
tematically in the school systems over 
a period of years to bring about desired 
results. That such interest can be 
aroused was clearly demonstrated at 
Memphis, Tenn., by high school stu- 
dents who voluntarily made to scale 
large models of disease bearing mos- 
quitoes that were carried in a parade 
viewed by sixty thousand people. 
Methods of developing interest of the 
public in health matters of this kind 
are being carefully studied and worked 
out in the T.V.A. area at the present 
time. 

At the county seats in the farming 
area a large portion of the farming pop- 
ulation spend Saturday evenings up to 
and after dusk in the shopping district 
and in the courthouse square, and such 
localities are as a rule excellent foci for 
the spread of malaria. If the chambers 
of commerce, the county engineer, and 
the merchants were more interested in 
the problem, plans could and would be 
made to drain or permanently treat 
nearby breeding places of Anopheles so 
they would no longer exist. This would 
enable the local business interests to 
sell more goods because of a larger 
earning power of the rural labor and 
farming population. 

At the present time it is not unusual to 
find many permanent sources of anophe- 
line mosquitoes close to where the 
human malaria carriers congregate. 


Proper drainage essential 


The problems of malaria reduction in 


town suburbs and in farming district 
are distinctly different. In the form 

case it is possible in most instances 
line the bottoms of ditches with a shel 
of concrete, or stone and mortar, an 
thus so increase the rate of water flow 
during the malaria season that propaga 
tion of Anopheles ceases. This method 
was employed in Panama when worl 
was begun in 1904. For reasons not 
altogether understood by the writer it 
was not looked upon favorably at one 
time by the chief engineer. But later, 
when the maintenance cost and oiling 
cost of open ditches was compared with 
interest cost of lined ditches, the engi 
neers then in charge reverted to th: 
practice of lining ditches at the perma 
nent villages and thus reduced total 
annual expense by returning to the 
original plan approved by General 
Gorgas. 

It is in every way as important to 
line with concrete the bottom of sub- 
urban ditches in the malaria belt as it 
is to construct concrete sidewalks in 
towns. Unfortunately this important 
point appears to be ignored in the in- 
struction given to engineering students 
in many of our state universities. An 
other point apparently lost sight of is 
that where sewers are discharged into 
stream beds of low flow the quantity of 
pestiferous mosquitoes produced in such 
water is frequently increased a hundred- 
fold or more, and often causes home 
owners to go to the heavy expense of 
screening their porches, which would 
not otherwise be necessary. These pes 
tiferous mosquitoes (Culex quingue 
fasciatus in the southland and Culea 
pipiens further north) multiply much 
more profusely when water is contami- 
nated by sewage. In some suburbs be- 
cause these sanitary aspects of drainage 
are ignored by engineers and town com- 
missioners the annual cost of screening 
of balconies may be much greater than 
the cost of sewer extension. 

In towns close to rivers, or where the 
lands near the suburbs are subject to 
river inundation, the seasonal malaria 
prevalence may be dependent on the 
flood season. If the overflow oecurs 
when the temperatures reach 76 deg. F.., 
and if the water remains high for a 
period of twelve days or more, the 
quantity of malaria mosquitoes will in- 
crease tremendously. Last spring at 
Vicksburg, Miss., the writer was bitten 
on an average of more than once per 
minute «while waiting for an_ early 
morning train at the railroad depot. 
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Under such conditions the chances for 
malaria transmission are excellent. 

In the rural districts where the main 
crop is cotton, we have the problem of 
. frequently changing farm tenant pop- 
ulation. The tenant gambles on getting 
a bigger return by living in the low- 
lands, frequently on or near the river 
overflow territory. Eventually he or 
members of his family contract malaria. 
Thus they become malaria carriers and 
their illness and inability to make “both 
ends meet” forces them to move back 
to the hill country where they help to 
infect their neighbors via the Anopheles. 
It is a vicious circle that cuts profits of 
both tenant and landowner. 

Another important problem is that of 
ditch maintenance, because as the hill 
country is cleared a quicker runoff re- 
sults and the ditches must carry larger 
loads. The ditch bottoms become 
clogged and soon vegetation grows 
which protects the larve of the mos- 
quito from its natural fish enemies. It 
is therefore essential that engineers de- 
vise schemes for making ditch mainte- 
nance less expensive—of practically 
changing the clay bottom drains into 
the equivalent of hardpan so that there 
is less vegetation and less collapsing of 
side banks, 

The malaria mosquito breeds in resi- 
dual water that remains after storm 
water has passed. Consequently, if wide- 
bottom concrete-lined ditches are built 
without constructing a central rounded 
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inner channel in the bottom an ideal 
condition for the propagation of these 
mosquitoes will be maintained. 


The problem in review 


The financial status of any town is 
dependent on the economic wealth of 
surrounding territory and where this 
territory is highly malarious commer- 
cial interests are vitally affected. Be- 
cause of a shortage of funds, however, 
town commissioners are slow to adopt 
measures to permanently build malaria 
out of their community. And the sad 
part of it all is that in the states to the 
north of the present malaria belt many 
water courses were concrete lined when 
federal funds were recently available 
for such work, but the engineers in the 
malaria belt were not ready and did not 
grasp the opportunity while it was pres- 
ent. As a result, many useful citizens 
have been sent to the cemetery who 
should be enjoying life at the present 
time. 

It is said by veteran malaria control 
engineers that in their work the thing 
they must expect is “the unexpected.” 
Apparently they will not be surprised 
when in the near future the present 
river valley malaria belt extends up 
into the hill country. There are strong 
indications that this soon may happen, 
and there is every reason to believe that 
it may also extend northward to those 
states where it was eradicated all of 
thirty years ago. 


Beyond a doubt it is essential that we 
conserve our soil resources, that we re¢ 
establish our forests, and prevent rapid 
runoff and river floods. Activity in this 
direction has already been under way 
for some time and we have built small 
dams in many stream beds and _ shall 
build many thousands more And 
though we may not have heard it, 
Madam Anopheles has already said, 
“Thank you” and is re-establishing her 
race rapidly where topographical con- 
ditions made this impossible in the past. 
What will happen? Personally, I be- 
lieve it is high time that the American 
engineer should wake up and get busy. 
The medical profession fully realizes 
that up to date we have no economical 
medical means of controlling malaria on 
a wholesale scale. 

Granted that we have reached a point 
where we must put a stop to permitting 
the richest part of our lands from being 
transported to the Gulf of Mexico, to 
ward which end are constructed thou 
sands of ponds and small lakes in the 
hill country. But in the past year or 
two our malaria sick rate has doubled 
Apparently it is time to stop laughing 
at mosquito control as a joke. Ten 
thousand or more deaths per year may 
be a joke to the mosquitoes that convey 
disease but not to the two million Amer 
icans who will want to know why, if 
control is a simple engineering problem, 
the engineering profession continues to 


ignore it. 


California’s Campaign 


OR MORE than two decades Cali- 
Pci has been waging state-wide 
warfare against mosquitoes through 
the agency of 24 abatement districts, 
thirteen of which are concerned prim- 
arily with the elimination of malaria 
vectors, nine with salt-marsh pest mos- 
quitoes, one with fresh water varieties 
and one with the hippelates fly. Eradi- 
cation measures were first begun in 
1909, witha program financed by private 
subscription in a suburban real estate 
development near San Mateo, followed 
one year later by the inauguration, in 
Placer County, of the first anti-mosquito 
malaria control campaign in the United 
States; shortly after this, malaria con- 
trol work was extended to an irriga- 
tion project. The success of these 
campaigns, and public demand for their 
continuance and extension resulted in the 
passage of the Mosquito Abatement Dis- 
tricts Act in 1915 under which the pres- 
ent work has been developed. 
Mosquito abatement work in Cali- 
fornia is characterized by wide variation 





With an organization com- 

prising 24 mosquito abate- 

ment districts, California has 

carried on an aggressive pro- 

gram of eradication for more 
than two decades 


By Harold F. Gray 


Engineer, Alameda County Mosquito 
Abatement District, Oakland, Calif. 


in geographic and cultural conditions, 
as well as climatic variations. Topo- 
graphically, the state consists of a great 
central valley, lying between the Coast 
Range on the west and the Sierra 
Nevadas on the east. Isothermal lines 
run generally north and south, so that 
there is litlte variation in mean tempera- 
tures, other than those resulting from 
altitude. Rainfall precipitation varies 
greatly, however, ranging from an an- 
nual mean of about 109 in. in Del Norte 
County to about 14 in. in Death Valley. 
In the great Central Valley, (a fairly 


flat alluvial plain traversed by the Sacra- 
mento River and its tributaries in the 
north, and the San Joaquin River and 
its tributaries in the south), Anopheles 
maculipennis —the principal malaria 
vector in the state—was formerly very 
abundant, extending its range up into 
the Sierra Navada foothills to an eleva- 
tion of 2,000 ft. or more. Malaria, 
which was unknown in the Spanish set- 
tlements along the coast, was introduced 
into the valley some time (probably) 
prior to the gold rush of 1848-51. 
Malignant or tropical tertian fever was 
probably introduced in quantity via 
Panama during the gold rush days and 
was a scourge of the gold camps under 
the name of “miner’s fever.” It re- 
mained prevalent in the valley and its 
foothills throughout the later agricul- 
tural development of the state, with lodal 
increases in inten-‘ty upon the advent 
of irrigation. 

Malaria in California has been mark- 
edly reduced since 1910. The death rate 
per 100,000 of population dropped from 
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4.9 in 1909 to 0.05 in 1933. The re- 
ported case rate has shown a roughly 
parallel reduction. Not all of this re- 
duction can be attributed to the work of 
the mosquito abatement districts, as a 
few county health departments have done 
excellent malaria control work, and 
an effective educational campaign has 
contributed to the result. 


Location of species 


In the San Francisco Bay area very 
effective abatement work against the 
migratory salt marsh species has been 
carried on. The relief from pest mos- 
quitoes has materially aided in the de- 
velopment of the entire Bay area, help- 
ing the real estate business and the 
dairying industry especially. The salt 
marsh mosquito nuisance also occurs on 
the southern coasts of the state, near 
Los Angeles, and on San Diego Bay, 
but control work there is less well or- 
ganized. 

In the San Francisco and San 
Joaquin valleys two types of pest mos- 
quitoes are prevalent, as well as the 
malaria-carrying anophelines. These 
are typically flood water mosquitoes, 
Aedes dorsalis, breeding in overflow 
areas and in the vicinity of the rice 
fields, and Aedes vexans, restricted in 
breeding area to the brush-covered river 
bottoms. Both are migratory over a 
considerable range. 

In the high Sierra Nevadas several 
species of Aedes, especially A. com- 
munis tahoensis, A. hexodontus and A. 
ventrovittus, are the bane of vacationists 
and mountain climbers. In Yosemite 
National Park considerable success has 
attended the control work of the Park 
Service; in fact on the floor of Yosemite 
Valley A. increpitus has been practically 
exterminated. The National Park Servy- 
ice depends entirely on oiling for control 
work, neglecting the more effective and 
more permanent methods of drainage 
and filling. They also use the black, un- 
sightly heavy oils, instead of the lighter 
and more efficient distillates. 

The ever present domestic mosquito, 
Culex pipiens, breeds continuously 
throughout the year under urban con- 
ditions in practically all parts of Cali- 


PROLIFIC MOSQUITO BREEDING 
occurred on this marsh where drainage 
was restricted by improper culvert installa- 
tions in the railroad embankment (right). 


fornia. In many parts of the state field 
types, such as C. tarsalis, also breed 
practically continuously, though the rate 
of production is of course much less in 
winter. As a result, while work against 
fresh water species can be diminished 
in the winter, it cannot be entirely sus- 
pended, and abatement work is therefore 
practically a twelve months program. In 
central California for example, the 
larve of Aedes squamiger begin to hatch 
about the first week in January, emerge 
about the second week in March, and 
migrate from the third week in March 
to about the middle of April. Their 
flight range has been observed at from 
40 to nearly 60 miles. The species is 
single brooded around San Francisco 
Bay, but it has at least two broods per 
year on San Diego Bay. Aedes dorsalis 
and Aedes taeniorrhyncus, our other salt 
marsh breeders are multi-brooded, from 
March or April to October. 

In the central valley, Anopheles 
maculipennis goes on a marked dispersal 
flight of several miles about February 
20th each year. The production of 
anopheles gradually increases through 
the summer until maximum output oc- 
curs in August, with a maximum in- 
cidence of malaria (under uncontrolled 
conditions) usually in September. 


Control methods and problems 


Climatic conditions are favorable to 
the use of fish as a control medium, and 
Gambusia affinis has been propagated 
and planted in many parts of the state 
with excellent results. It has been 
adapted to brackish water as well as 
fresh water. 

Petroleum distillates have been rela- 
tively cheap (44c. to 5c. per gallon de- 
livered) and highly toxic, and under 
California conditions they have proved 
more economical and effective than 
either cresylic acid or pyrethrum larvi- 
cides, which cost from 35c. to 55c. per 
gallon locally. We have been unable 
to duplicate the results obtained in New 
Jersey with pyrethrum extract larvi- 





cides, and these have so far failed 
prove either economical or efficient 
our work. Paris green has not bt 
used to any great extent against anop! 
line larve, although there are ma: 
situations where its use would appeat 
possess advantages over oil. 

In large parts of the state natural co: 
ditions are not particularly favorable 
mosquito production, due to the lor 
rainless summers. However, mai 
carelessness with his structures provi 
numerous breeding opportunities whic 
keep the abatement official very bus) 
Carelessness with water on irrigate 
districts, and especially in the rice field- 
has been common, though public educa 
tion and the increasing value of wate 
has reduced this difficulty in recent 
years. We still have a great deal oi 
trouble with engineering works. The 
railroads, the state highway and _ th 
county highway departments are con- 
stantly and needlessly creating new 
breeding places. While the railroads 
have cooperated in correcting faulty 
drainage when asked to do so, the stat: 
highway appears to be rather uncon 
cerned with mere human comfort or the 
public health. 


Underground structures 


Various public utilities with their un 
derground structures in the streets have 
created numerous excellent breeding 
places in cities but generally they have 
been most cooperative in doing their part 
to minimize this condition. But we still 
have thousands of storm water inlets on 
the sewer system, which are prolific mos- 
quito breeders, and it is a tremendous 
task to combat the propagation that 
takes place in these basins. 

And finally, how about the genus 
Homo in California? The best answer 
I can give is that in this state he is no 
more and no less careless than in other 
parts of these United States. At times, 
however, it seems as if he can make 
more useless and unnecessary mosquito 
breeding places than any conceivable 
abatement agency can cope with. But 
conditions do improve, and our intensive 
educational propaganda produces notice- 
able benefits in this respect. 
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Straightening a Leaning Building 


Inclined shores resting on jacks and pushing at the several floor levels prove successful— 


Three badly bent columns reinforced in their out-of-plumb position 


SUCCESSFUL JOB of righting 
N: leaning four-story building 
which had been thrown out of 
lumb some 16 in. at the top by an ex- 
losion in an adjacent bail ling was 
mpleted in Chicago early this year. 
Che building, about 70 ft. long north 
nd south, and 35 ft. wide east and west, 
. part of the soya products plant of the 
Glidden Co., is of steel frame construc 

m with concrete floors. Its west wall 
vas the east wall of the building in 
vhich the explosion occurred. By util 
izing inclined shores, bearing against 
he several floors, the columns were re 
stored to plumb, with the exception of 

ee badly bent columns which had to 
be reinforced and remain in their out- 
f-plumb position. The building had 
nly recently been completed so that 
the restoration saved a considerable in- 
vestment. 

The explosion occurred in a building 
100 x 150 ft. in plan, and about 70 ft. 
high, which had been remodeled to 
house a new extraction process. This 
building was completely destroyed, and FIG. 2—REMOVING THE WRECKAGE that was piled against the west wall of 
the force of the explosion moved the the new building by the explosion 
adjacent building 16} in. east and 5 in. 
north at the top. The explosion drove at a height of 44 ft. above the base, the removed as soon as possible with power 
steel girder beams entirely through the depth to which they were embedded in shovels, graders and trucks. With this 








brick party wall between the two build- concrete and brick. weight removed, the straightening and 

ings. The bases of all the steel columns The explosion left the new building — stiffening operations could begin. 
in the new building remained at their and the extraction equipment in the east Inclined shores were placed entirely 
riginal position, the columns in most — end of the old building in a very hazard- around the building. As shown in Fig. i 
cases being merely moved out of plumb ous condition. Temporary shoring was 1, these consisted of 16x16-in. timbers i 
y pivoting about the base. However, immediately placed on the side of the j 


three columns in the south wall bent building opposite the débris which was 


FIG. 1—INSTALLING long timber shores against east wall. Jacks at the base 
of these shores and of the steel drums were used to force the building back to plumb 











FIG. 3—BENT COLUMNS in the south 
wall (background) which were reinforced 
without straightening after their upper 
stories were brought back to plumb, pivot- 
ing about second floor 








40% 


72 ft. long, for the upper stories and 
steel extension drums for the lower 
stories. All shores were equipped with 
jacks at the lower ends. 

As pressure was applied 
jacks on the north and east sides of 
the building, those on the west and 
south were released an equal amount. 
To prevent distortion, jack movements 
were made in proportion to displace- 
ment at that particular point, so that all 
parts of the structure reached their orig- 
inal position practically at the same 
time. Large wing brackets were then 
attached to the columns and to the bot- 
tom of the beams on the interior and the 


with the 


east row of columns. Not considering 
the south columns in the first story, all 
points on columns at every floor were 
returned exactly to plumb with two ex- 
ceptions where at intermediate points 
readings showed 1/16 in. variation. 
No attempt was made to straighten 
the three columns in the south wall 
which were bent in the first story. 
When these columns had been moved 
back toward their original position until 
the column center at the second floor 
reached the plumb line over the base, 
they were fixed at this point by bracing 
shores. Then with this second floor 
elevation as a center, the upper stories 


Double-Track Bascule Span 
Employs Welded Design 


Saving of 20 per cent in counterweight tonnage gave welded design 


for a 54 ft. span an advantage over riveting—Erected 


under traffic with aid of rivet bolts 


By Heath Lawson 


Field Engineer 
Bethlehem Steel Company, Bethlehem, Pa. 


[ELD WELDING was adopted and 
carried out successfully in con- 


structing the new bascule span in 
the Florida East Coast Railway line at 
Jupiter, Fla. This all-welded structure 
replaces a 54-ft., single-leaf, double- 
track, through bascule span that was 
wrecked early in 1935 by a train run- 
ning into a partially opened draw. In 
the same accident the north end of the 
south approach span was damaged. The 
conventional — single-track, deck-plate 
girders of this span were straightened 
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and repaired by welding, and the west 
pair of girders moved into the east 
track on pile bents to provide temporary 
single-track service. 

Designs were prepared for an all- 
welded span to replace the riveted draw, 
merely by substituting modern welded 
members and details for the riveted 
members of the old design. Fig. 1 
shows comparisons between the riveted 
and welded girders, floorbeams and 
stringers. The riveted web splices 
illustrated required half a ton more ma- 


FIG. 1—COMPARISON between’ welded 
and riveted members for a 54-ft: span rail- 
road bascule. 
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continued to move toward the or: 
position, while the first story col: 
were free to move to as natural a 
tion as they would assume. Dia; 
rods were installed to assist in b: 
this south row of columns. | 
plates were also placed on the col 
throughout the first story, to con 
sate for the loss in strength du 
bending. 

N. Ronneberg, Inc., were the « 
neers and E. IJ. Leander the ge: 
contractor, under whose order Gox 
Henrichsen Co., Inc., with Gustay 
Hansen in charge, restored the struc- 
ture after the explosion. 


terial than in. the welded design w! 
also permitted similar economy of mate 
rial for the pin plates in the girders, 
The welded span weighs about 20 per 
cent less than the riveted structur 
which is translated into savings in 
erating power. 

Bids were asked on the two desi 
based on furnishing and erecting 
structural steel, reconditioning the 
erating machinery, and filling — the 
counterweight boxes with concrete 
punching and steel rails. The rails were 
to be furnished by the railroad. The bids 
favored the riveted design, but the extra 
cost of furnishing 20 per cent more 
rails influenced the company to decide 
upon the welded design. The structural 
steel for the welded span weighed 110 
tons. Two 70-ft. girders, the longest 
pieces in the structure, weighed 27 tons 
each. The counterweight filling of 1°% 
tons includes 115 tons of old rail stee! 

The bridge was fabricated in 
Pittsburgh district and transported 
the erection site by rail. Before ship- 
ment the span was completely assembled 
and erection holes reamed and matched. 
All important connections were made 
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with Dardelet rivet bolts inasmuch as 
the bridge was to be erected under 
traffic and to be capable of carrying full 
train loads at reduced speed immediately 
after setting. 

\ll joints, shop and field, were 100 
per cent welded. The bolts used during 
erection were assumed to be inactive 
when the welds were completed. Bolts 
located in inconspicuous places were not 
removed. Those that would mar the 
smooth, finished appearance usually as- 
sociated with welded structures were, 
however, taken out, and the holes filled 
with weld metal. 

\ll field welds were made with #2-in. 
covered electrode, using a single pass, 
triangular weave, similar to that em- 
ploved in bare wire welding. The field 
welds, exclusive of seal welds, were 
mainly j-in. vertical, except for the 
lateral bracing, where 4-in. flat welds 
predominated. The weld size, location 
and procedure were planned to reduce 
distortion. No peening or stress re- 
lieving was resorted to. 

The span was erected in the closed 
position and in accordance with a pro- 
cedure based upon using the interrupted 
west track as a side track while clearing 
for trains, and erecting from both tracks 
between trains. There were three clear 
periods each day, a 14 and 23 hr. period 
in the morning and a 3-hr. period in the 
aiternoon. 

Both trunnion towers and main 
girders were erected without disturbing 
the temporary girder span. Meanwhile 
two panels of stringers and bracing 
were assembled and welded to the two 
nterior floor beams, to form two erec- 
tion units. The bracing was completely 
welded in place. 

In making the change-over on a Sun- 
day afternoon, the temporary girder 
pan was picked up and loaded on a 
flat car. Then the first floorbeam was 
et, followed by two panels of steel. The 
third panel was set piecemeal since 


FIG. 2—WELDED bascule complete, the 

locomotive crane removes the temporary 

fixed span which carried trains during the 
construction period. 


clearances did not permit its erection 
as a unit. While this work was pro- 
gressing, ties and rails were being laid; 
bolts were being placed and the bracing 
of the third panel was being welded. On 
the span, the derrick car, assisted by a 
railroad crane, placed the new approach 
span in the west track. While the total 
elapsed time between trains was but 
64 hr. the actual replacement of the 
draw span was accomplished in 24 hr. 

After the changeover, single-track op- 
eration continued over the west track, 
thereby permitting further repairs to be 
made on the south approach span of the 
east track. The time consumed in filling 
the counterweight boxes permitted a 
single welder to complete the field weld- 
ing of the span. 


ke {- =a Erection bolts 













Welding under traffic presented no 
difficulties, although care was taken not 
to start a weld that could be overloaded 
by the next train. For example, a short 
weld on a floor-beam connection might 
tend to carry more than its share ot 
the load and cause the weld to crack 
when a train passed over the bridge. 

For every ton of structural steel in- 
volved there was 70 ft. of welding, of 
which 54 ft. was field welding. A con 
parison between welding and riveting 
costs is difficult in this case because the 
contract specified all seams to be seal 
welded which is not done on a riveted 
job. This sealing work constituted a 
large proportion of the total welding 
done. 

Thomas A. Gardner, engineer of the 
Florida East Coast Railroad, designed 
the welded structure and served as shop 
and field inspector for that company. 
The writer supervised the field welding 
for the Bethlehem Steel Co., fabricator 
and erector of the draw span. 


FIG. 3—FRAMING as built showing weld 

sizes and locations and erection bolts of 

rivet-bolt type which were used so that span 

would be able to carry traffic immediately 
after it was erected. 
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Concrete Bridge Pier Righted 
After Slide Causes Tilting 


Gravity pulls pier back when excavation within cofferdam relieves 


earth pressure—Additional concrete around pier base 


forms retaining wall at toe of slide 


HE PROBLEM oi straightening 

up a 151-ft. concrete bridge pier 

that had been titled out of plumb 
by a slide, recently was solved success- 
fully on the Grand Coulee project. The 
bridge is a 950-ft. steel cantilever high- 
way structure crossing the Columbia 
River just below Grand Coulee Dam. 
The pier on the right bank was tilted 9 in. 
out of line just before the steel super- 
structure was completed, as described in 
Enginecring News-Record, Nov. 7, 1935, 
p. 646. Measures were taken to prevent 
further movement of the slide and with 
the pier still out of plumb the bridge was 
completed and put in service. Subse- 
quently reconstruction work on the base 


Uric 


of the pier, as described in the following, 
Vas completely successful in restoring 
the pier to its original position. The 
placement of additional concrete around 
the pier base is be lieved to constitute as 
surance against any further movement. 
The plan for reconstructing the pier 


¢ sthise 
was to excavate around it within the 
¢ . P j 1 
protection of a circular cotferdam, thus 
. ' 
reeving the earth pressure against the 











FIG. 1—JACKING RING AND JACKS used to exert outward FIG. 2—EXPOSED 


thrust on horizontal, segmental I-beam wales inside the circular placed. Old concrete 


sheet piling enclosure. 





shore side, and then to build up within 
the cofferdam a block of concrete that 
would serve as a retaining wall at the 
toe of the sloping bank, to resist any 
further tendency to slide down against 
the pier. The first step was the driving 
of a steel sheetpile cofferdam 110 ft. in 
diameter with its center 20 ft. riverward 
from the center line of the pier. This 
eccentric position was to provide space 
for the additional width of footing which 
it was desired to place on the river side 
of the pier. 

The cofferdam was started by leveling 
off the site to El. 940, which was about 
5 ft. above river level at the time. Then 
the steel sheetpiling, circular in plan, 
was driven about 5 ft. below water level 
and excavation within it was begun with 
a clamshell. To brace the sheetpiling, 
interior segmental rings of 36-in. steel 
[-beams were put in. These ranged in 
weight from 132 lb. at the surface to 230 
Ib. at a depth of 65 ft. The vertical spac- 
ing between rings varied from 7 ft. at 
the top to 5 ft. at El. 900. The segments 
were 13 ft. long, were jacked tightly into 





place against the sheetpiling and 
were welded, end to end, to mal 
bracing ring a complete and cont 
circle. The jacking was done wit 
ton jacks braced against a ring of 
230-lb. I-beams suspended from 
with segments parallel to those 
waling rings. 

Proceeding in this way the sheet 
was driven down to El. 900, exca 
followed the driving closely and 
tional bracing rings were put in 
depth increased. At El. 900, m 
water head of about 30 ft., whi! 
work was shut down on Sunday, a 
in occurred which quickly flood 
cofferdam. After slight additional 
ing it was found possible to pump + 
cofferdam—the blow-in had not mad 
serious breach. However, the b 
of the sheetpiling was found to be 


inward, broken and split in some p 


and altogether unfit for further d: 


Accordingly, another circular ro 


sheetpiling was started inside the 
and the same driving procedure wa 
lowed. Within the smaller sized 
(the second circle was about 99 
diameter) and as the base of the 
was approached, there was no roo! 
jacks, so the I-beam walings wer 
in without jacking. In fact the ja 


ring used in the upper section ot 


cofferdam, being of no further us« 
cut to fit the lesser diameter of th 


FOUNDATION before new concrete was 
of pier, grooved for bond, on the right 
Steel wales of cofferdam on left. 
















ENGINEERING 


¢ and was used for the first of the 
walings in the second section 
e inner ring of sheetpiling had 
iven to bedrock a concrete seal 
ured to insure effective closure 
the outer and inner coftferdams. 
tal excavation within the coffer 
vas about 19,600 cu.vd. Bedrock 
und to be almost level and range 
El. 872 to El. 875 in the area un 
red within the cofferdam. 
the excavation was being carried 
down and when it had reached a level 
ut El, 905 it was noted that the 
is beginning to set up pressure in 
: that had been placed against it from 
ire side. That is, the pier was giv- 
vidence of a tendency to return from 
leaning position into the original 
b position. When this tendency was 
ed the struts were removed and care 
taken to see that no thrust from the 
side reached the pier; the circular 
fferdam was depended upon to carry 
earth pressure. 
From the 9-in. tilt observed at the top 
the pier it was calculated that if there 
been rotation along the river edge of 
jer footing, the crack along the 
edge ot the pier base would be 
1} in. wide. By the time excava 


had reached the base of the pier the 


ore ( 


structure had settled back into an exactly 
plumb position and there was discovered 
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FIG. 3—ELEVATION THROUGH pier 
and cofferdam showing location of addi- 
tional concrete with respect to pier structure 


on the shore side a few feet above the 
base a horizontal crack which, although 
it had closed by the time it was uncoy 
ered, showed the marks of spalling along 
the crack such as would be made by clo 
sure under considerable weight. It was 
suggested, therefore, that the soft mud 
surrounding the pier base had entered 
this crack when the pier tilted but had 
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Grand Coulee Dam. 


Bituminous Road Practices Scrutinized 


HIGHWAY DISCUSSION, 
conceived, planned and executed 

with the attention to detail, ex- 

ng demand for thoroughness and 
alytical development typical of the 
engineer, and that made distinct contri- 
utions to highway building was held at 
he Second Annual Montana Bituminous 

Conterence in Glacier National Park, 

Sept. 8, 9 and 10. 

; lhe conference was unique in several 
pects; chiefly, perhaps for the 
nner in which the papers were pre- 

ented. While twenty-one papers were 

repared for discussion, only four papers 
re read. The four delivered were 
ilvtical and critical summations of the 
lividual papers. Delegates to the con- 
ence were presented copies of all 
ipers prepared and these, as well as 
summations, were subject to ex- 
ustive discussion from the floor. 
lwenty-five western and mid-western 
states and the Province of Alberta were 
epresented among the 400 registrants, 
1 the delegations comprised a cross- 
tion of  roadbuilders — engineers, 
chemists, asphalt producers, oil tech- 
nologists, professors and contractors. 
lhe lead-off man in the conference, 
iter the hospitable declaration of wel- 
e, was L. D. Conkting, professor of 






Montana conference of high- 

way engineers gives bitumi- 

nous roadbuilding practices 
a critical appraisal 


civil engineering, Montana State Col- 
lege. His paper was a review of the 
bituminous field from the theoretical 
viewpoint with emphasis on the neces- 
sity of adding to available knowledge 
by application of generally accepted 
theories to everyday practice tn order 
that the theories might stand up or 
fail in the crucible of service. 


Research program planned 


“The specifications in use of asphaltic 
materials,” Professor Conkling declared, 
“are not entirely satisfactory for the 
reason that they do not depend upon 
characteristics of known relation § to 
service behavior of road _ surfaces. 
Further research into the exact way in 
which asphalt performs its function of 
holding the aggregate together against 
the forces of nature and the loads im- 
posed by vehicles should indicate tests 
directly related to this function. It is 
indeed a most complicated and intricate 
problem but we are not ready to con- 
cede that it is unsolvable.” 


While there has been a vast amount 
of research work performed, Professor 
Conkling pointed to the need for a cen- 
tral point of assimilation and service 
tests. The need of a more comprehen 
sive bibliography was also emphasized 

\greement of the conference with 
this feeling was emphatically revealed 
in the adoption of a resolution at the 
final session which is expected to re 
sult in the desired coordination and 
correlation of bituminous research 
through the Highway Research Board. 
The extensive program contemplated 
would be directed by the board, with 
specific problems attacked by the labo- 
ratory and field forces of the highway 
departments and the oil companies. 

Another representative of the Uni- 
versity in the roadbuilding problem was 
F, C. Lang, professor of highway engi- 
neering, University of Minnesota and 
engineer of tests, inspection and research, 
Minnesota highway department.  Pro- 
fessor Lang’s paper was a summary of 
papers prepared by individual engineers 
and chemists on the subject “Develop- 
ments and Fundamentals of Successful 
Bituminous Practice.” 

The highly important place occupied 
by the base and subgrade in the success 
of the surface was the general theme of 











































































































the first papers in Professor Lang’s 
ummation—indeed the danger of ex- 
pecting a good surface to overcome a 
poor base was emphasized again and 
again throughout the conference. 

Virtually all serious or extensive 
failures of the bituminous type surface 
are easily traceable to failures of the 
base and subgrade to perform their as- 
signed functions. Excessive moisture 
was recognized and condemned as the 
agency which most seriously interferes 
with the base and its load-carrying 
and load-distributing duties. Engineer- 
ing fundamentals of the grade above 
the surrounding water table, and proper 
attention to other engineering funda- 
mentals were accepted by the confer- 
ence as the logical attack against exces- 
sive moisture failures. 

Examining other “fundamentals” 
Professor Lang noted from the in- 
dividual papers the existence of many 
and varied formulas favored by highway 
engineers in determining the proper 
relation between the amount and type 
of bitumen and aggregate. The use of 
any formula, he felt, indicates the im- 
portance of that particular problem and 
the necessity of its scientific solution. 
But the existence of numerous and 
sometimes conflicting formulas indicates 
a need for reconciliation of experience 
and more thorough analysis. 

In the field of road building, said Pro- 
fessor Lang, even as in structures, em- 
phasis must be placed on the need for 
closer and more understanding coopera- 
tion between the engineer and chemist. 


Design and construction 


The Bureau of Public Roads was 
represented on the program by N. F. 
McCoy, Highway Engineer of the 
Bureau in San Francisco, who sum- 
marized and commented on individual 
papers devoted to the subject: “De- 
velopments in the Practical Design and 
Construction of Bituminous Surfaces.” 

Mr. McCoy’s paper essentially was a 
review of past developments of the 
bituminous surface. In it he stated that 
from the individual papers he had re- 
viewed and trom his own past experience 
he saw the trend to be for such surfac- 
ing to take its place as an intermediate 
type rather than the low type to which 
it is sometimes relegated. He saw too 
a tendency of the bituminous type sur- 
face to encroach steadily on the field 
which has been held by the high-cost 
tvpes and to carry loads as high as 
1,500 to 2,000 cars daily for costs 
approximating $6,000 to $10,000 a mile 
rather than the $25,000 to $40,000 a 
mile formerly considered necessary. 

The northern approach to the Golden 
Gate Bridge in San Francisco, a road- 
way expected to'carry an average of 
5.000 vehicles daily, will be surfaced with 
bituminous material, Mr. McCoy said. 

Base and subgrade were again em- 
phasized as the real cause of many diffi- 
culties in Mr. McCoy's presentation. 
The experiments being carried on in 
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Missouri and Oklahoma in stabilization 
of bases by sub-oiling were discussed 
and motion pictures shown. 

The almost unanimous adoption of 
cutback asphalts and the practical elimi- 
nation of the road oils or SC type ma- 
terials, except as temporary surfaces and 
for waterproofing, stood out clearly 
throughout the McCoy paper and was 
further emphasized in the discussion 
following. Even in the functions of 
priming and sealing the SC type ma- 
terials find little favor. 

In actual construction road-mix con- 
tinues to be the method most widely 
used. A slight trend toward plant-mix 
was noted but because of its higher 
costs and usually little better results, 
plant-mix is expected to continue to ac- 
count for a relatively small portion of 
the bituminous surfaces built. 

Improvements in plant-mix operations 
were noted, however, with the addition 
of three and four bin separations, en- 
abling a more elastic and more exact 
control of the mixture, being the most 
notable change. Road-mix methods 
have changed little but there have been 
vast improvements in road machinery 
and type of bituminous materials so 
that operations are speeded up, traffic 
caused less delay and inconvenience and 
fewer detours made necessary. 

An interesting trend noted in McCoy’s 
paper was the development of mechani- 
cal spreaders permitting the use of 
heavier asphalts. It was pointed out 
that this might logically result in the 
use of the familiar hot mix type which 
eliminates the use of solvents as the 
means of making the material workable. 
The discussion however indicated a be- 
lief that asphalts cut back by kerosene 
or naphtha solvents are more desirable 
and perhaps more satisfactory in their 
coating properties than those heated to 
workable consistency. 

There was, nevertheless, a decided 
trend apparent toward the use of less 
solvent and heavier materials, made 
possible by developments in equipment. 


Organized maintenance 


The subject of maintenance occupied 
a place of its own on the program with 
H. G. Nevitt, manager, asphalt depart- 
ment, White Eagle Division, Socony- 
Vacuum Oil Company, acting as chair- 
man of the division and summarizing 
the individual papers. 

The maintenance policies and prac- 
tices considered were from ten western 
and mid-western states having about 
2,000 miles of bituminous surfaces each. 
The patrol or crew method of operation 
was indicated for routine maintenance, 
with a centrally controlled organization 
for larger operations, principally seal 
coating. 

Closer designation of responsibility 
and further systematization was in- 
dicated as a desirable trend in many 
states. Making minor repairs im- 
mediately as the need arises was con- 
sidered highly important. 


The chief need in the field of : 
nance is for a more thorough, exa 
complete system of cost keeping 
tices varied widely among the 
surveyed and frequently gave 
torted picture of maintenanc: 
There should be a further differe: 
between maintenance costs arisin: 
different sources of failure. A 
felt too, for comparative costs on 
ent types of construction and 
longer periods so that maintenanc: 
can become a more dependable 
of construction quality. 

Seal coating as a means of pre\ 
Water seepage and excessive we 
the mat itself was considered 
essential and two types of seal c 
were found in universal use. 
known as the paint-coat type, 
in many western states where cos! 
important factor and where a co 
not believed necessary. The othe: 
occasionally referred to as the 
coat is applied with a chip cover 
build up the surface to a whit 
skid character. A special RC cut-! 
has been developed for the pai: 
type of seal but the armor coat ty; 
been applied with several different 
of materials. 

With the recognition of base and 
grade failures as the main cause of 
face troubles and the determinati 
remove base difficulties, it will b: 
more and more necessary to exa 
surface failures closely, analyze 
causes and correct them. Closer c 
of costs will result from better r 
keeping and analysis. 


The three-day conference was he’ 


Many Glacier Hotel in the pictur: 
setting afforded by surrounding 1 
tains, lakes, and glaciers. Typical 
tana hospitality and entertainment 
vided a delightful contrast to the se: 
and technical discussions. The co: 
ence was voted to have adequ 
served its accepted function as a c! 
ing house of information, developr 
and trends in bituminous construct 
Next year’s conference will be he! 
Yellowstone National Park. 





Housing Progress in Illinois 


TATUS and_= accomplishments 
housing in Illinois, as noted 
semi-annual report of the State H 
ing Board are as follows: Demol 
in Chicago has removed in 23 \ 
8,597 badly deteriorated dwelling u 


in 3,439 buildings. Some 200 acre: 


were cleared. Surveys indicate 21 


additional dwelling units in 8,622 bu 


ings beyond economic repair still st 
in Chicago. No other Illinois cit 
tearing down unfit buildings nor is t! 


any effort to enforce minimum sta 


ards. Housing shortages exist in 
down-state cities, particularly for 
low-income groups. 
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Power and Large Dams 


ROAD ECONOMIC — questions 
formed the basis for discussion of 
all the sessions of the Third World 

‘ower Conference in Washington, Sept. 

12, while at the Second Congress on 

irge Dams, held concurrently, the at- 

ntion of delegates and members was 
entered on a few specific technical ques- 
ms of interest to all engineers con- 
erned with the construction of dams, 

hether large or small. In all, 230 

ipers were prepared for the power 

mterence and 90 for the dam congress. 
Nearly all papers were preprinted and 

ade available to those who were to 
ittend the sessions, thus freeing the ses- 
sions from the tedious presentation of 
papers and leaving the period assigned 
to each subject open for discussion, At 
ach session a general reporter who had 
carefully reviewed the papers prepared 
for consideration at that session pre- 
sented a summary of the papers for the 
information of those who had not read 
the papers. 

Papers were prepared in any one of 
the four languages that were indicated 
as the official languages in the call for 
the meeting, English, French, German, 
x Spanish, and each was accompanied 
by a summary written in the other three 
At each session, discussions 
one of the four 


languages. 
imilarly were in any 
languages. For the convenience of 
hose unfamiliar with the language of 
the speaker each seat in the three audi- 
toriums used for the was 
equipped with head phones through 
vhich interpreters gave a_ translation 

the speech. A dial on each set of 
phones made it possible to hear the 
peech in a familiar tongue by turning 


sessions 


to the indicated point on the dial. How- 
ever, discussions in a foreign tongue 
vere not translated immediately into 


I:nglish through the translating system 
hut were followed by an English trans- 
lation presented by one of the inter- 
preters directly from the speaker's desk. 
This system worked well in the power 
conference sessions but was of little use 
in the sessions of the dam congress due 
to the large number of technical terms 
ind technical phrases that were un- 
familiar to the interpreters. 


Many economic subjects 


Papers presented for consideration of 
the power conference gave a_ fairly 
broad coverage of the wide range of 
economic subjects laid dow n in the 
agenda, but discussion generally was on 
details or largely aside from the subject 
of the session. The subjects covered were 
as follows: national power and resources 
policies; national and regional planning 


Third World Power Confer- 
ence and Second Congress on 
Large Dams held simultane- 
ously in Washington—Power 
conference devotes its entire 
time to economic questions— 
Technical problems discussed 
at the dam congress. 


and their relation to conservation of 
natural resources; significant trends in 
the development and utilization of power 
resources; planned utilization of water 
resources; utilization of small water 
powers; organization of the production, 
processing and distribution of coal and 
coal products and of petroleum and pe- 
troleum products; organization of the 
production, transportation, and distribu- 
tion of natural and manufactured gas; 
conservation of coal, oil, and gas re- 
sources; organization and regulation of 
private electric and gas utilities; organi- 
zation and financing of publicly owned 
gas and electric utilities; regional inte- 
gration of electric and gas utilities, ra- 
tionalization of distribution of electric 
energy and rural electrification ; 
and collection, compilation, and publica- 
tion of statistics, with particular refer- 
ence to international use. 


gas; 


Trends and planning 


Twelve papers presented at the ses- 
sion devoted to national and regional 
planning in their relation to the conserva- 
tion of natural resources were summar- 
ized by David C. Coyle, who acted as 
general reporter for that session. Mr. 
Coyle said that it was not possible to 
obtain from the papers a complete pic- 
ture of what is taking place with regard 
to the many elements of conservation in- 
volved in such planning because each 
paper reflects chiefly the points of view 
of the author as regards the particular 
element of conservation in which he has 
a special interest. Further, Mr. Coyle 
said, the national approach to the prob- 
lem varies widely in the several coun- 
tries reporting due to their varied prob- 
lems and diverse forms of government. 
Few countries have done any _ broad 
national planning for the conservation 
of all of their resources; rather, they 
have planned for a few resources that 
are of national importance. 

Similar views were expressed by L. 
de Verebely (Hungary), the vice-chair- 
man, in opening the discussion, who said 
that the problem of planning for the use 
of natural resources is quite different 
in a country like the United States with 


its unlimited compared 
with Hungary, for example, which lost 


resources, as 


most of its natural resources as a result 
of the World War. 

Planning in Great Britain, 
Harold Hartley, been concerned 
chietly with the rationalization of indus 
try and has been characterized by volun 
tary action on the part of industry, the 
government confining itself to aiding by 
the passage of needed legislation, rathe: 
than directing through the passage ot 
mandatory laws. Thus the shipping and 
cotton industries both have cut their 
surplus capacity. Agriculture, insur 
ance, and housing interests have taken 
similar concerted action to improve con 
ditions in their particular fields. Com- 
pared with most other countries, said 
Sir Harold, there has been an unusually 
large amount of national planning in 
Great Britain and it has been surpris 
ingly continuous as to general policy 
through many changes of government 
This, he said, is due chiefly to the wide 
acceptance of the principle that there 
should be a minimum of government in- 
terference with business. 

In Italy, said Marco Semenza, there 
is no distinction between regional and 
national planning; planning is national 
and is concerned chiefly with water 
power. Power development began with 
small plants using the unregulated flow 
of the rivers, with steam plants making 
up the deficiences. Subsequently, stor- 
age reservoirs were built, thus reducing 
the need for steam plants as the load on 
the system increased, and more recently 
larger and more efficient water power 
plants have replaced many of the small 
By interconnection it has been 
found possible to get greater equaliza- 
tion of output due to the fact that flow 
conditions in the Alps region differ from 
those in the mountains farther 
The government has. set up a commis- 
sion to promote interconnection. Under 
existing laws, private companies in the 
same drainage area are required to co- 
operate to obtain the most efficient use 
of the water. 


said Sit 


1 
nas 


ones. 


south 


Opinions diverging widely from those 
generally expressed on the subject of 
conservation of national resources were 
voiced by F. K. T. van Iterson ( Nethet 
lands). Dr. van Iterson said that from 
a world point of view a high degree 
of economy in a nation’s natural re 
sources was questionable, that nations 
with ample and cheap coal resources, for 
example, should develop and sell them to 
nations lacking such cheap fuel. He said 
also that a nation like Holland with only 
low grade, costly fuel resources should 
not attempt to develop those resources 
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as a source of electric energy, but should 
import cheaper fuel to keep down the 
cost of power. Dr. van Iterson said 
further that a nation might go farther 
in the long run by being a little waste- 
ful with its natural resources, citing the 
United States as an example. 


Planned use of water 


The world point of view came to the 
fore again in the session on planned use 
of water resources when the vice-chair- 
man, Nils Traaholt (Norway), in open- 
ing the discussion, said that from such 
an angle we must not only consider how 
best to use the water 
resources of any one 
nation, but must also 
determine how the 
surplus in one coun- 
try can be used to 
make up deficiencies 
in a_ neighboring 
country. 

Few of the papers 
presented for con- 
sideration at the ses- 
sion devoted to the 
planned use of water 
resources dealt with 
the subject broadly ; 
most of them were 
restricted to water 
power and were con- 
fined chiefly to statis- 
tical information and 
to the amount of such 
power available in 
the several countries 
supplemented by an 
outline of the manner 
in which its exploita- 
tion is handled. 
Probably because of 
this limitation on the 
scope of most of the 
papers the general 
reporter for the ses- 
sion, Brig.-Gen. Max 
C. Tyler, did not at- 
tempt to summarize 
the papers in his re- 
port but confined 
himself to a general 
statement of the 
principles involved, 
supplemented by 
some details of federal planning for 
water resources in this country. 

In the general discussion, A. Palluc- 
chini said that Italy has no broad plan 
for water use but has a very complete 
system for collecting hyrdologic data. 
By means of many gaging stations, some 
of which are automatic, the state col- 
lects records of both rate and amount of 
precipitation, also temperature, atmos- 
pheric pressure, and wind direction and 
velocity. The amount and rate of run- 

off also is checked. There are numer- 
ous stations for recording the condition 
of the underground water supplies. 

The state water power commission of 
Sweden is not the outcome of a planned 
national policy, said Eric Upmark, as 


ENG 





is stated in “Sweden—The Middle 
Way.” Rather, he said, the commission 
simply is the natural outgrowth from 
the fact that a large number of the prin- 
cipal power sites of the country were 
on crown land at the time that water 
power began to become a factor in the 
national economy. The commission was 
set up to develop and administer the 
power resources belonging to the state. 
Of the power now developed, 30 per cent 
is state, 10 per cent municipal, and 60 
per cent private. Municipal electric 
utilities and some large private under- 
takings work under a system of volun- 





A SPECTACULAR TEST of the outlet works at Boulder Dam was made a part 
of the ceremony that marked the formal start of the power plant at the dam. 
Standing before the delegates to the Third World Power Conference in Wash- , 
ington, President Roosevelt, on Sept. 11, pressed a telegraph key that sent an was little different 


impulse across the country to start the small station unit of 3,500 kw. capacity. 
At the same time, engineers at the dam opened the twelve 84 in. needle valves 
of the outlet works that will regulate the flow below the dam at times when the 
required amount is not passing through the turbines 


tary cooperation among themeslves and 
with the state. Mr. Upmark said that 
the success of the system that has grown 
under the Swedish law has had a pro- 
nounced influence on legislation adopted 
subsequently in adjoining states. The 
law, he said, fosters competition. 

N. G. Gedye (Great Britain), com- 
menting on the paper submitted by Sir 
Alexander Gibbs, stated that since Sir 
Alexander’s paper was prepared the 
joint parliamentary committee on water 
resources has submitted its report. Sir 
Alexander, in his paper, proposed that 
the exploitation of water resources in 
Great Britain be placed in the hands of 
a permanent central body having very 
broad powers. The parliamentary com- 
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mittee does not go so far in its rec 
mendations. It proposes a widely rep 
sentative central authority with mu 
less power, chiefly for the purpos 

correlating the recommendations of 

nine existing water boards of Gh 
Britain and to advise Parliament in 

legislation affecting water. 

Carl T. Kromer (Germany) rai 
question as to how best to handle poy 
developments on international strea: 
He stated that dividing the work 
plants, letting one country build 
plant and the other a second, and <5 
on, involved difficult problems of equ 
ization Of power 0) 
put and cost, 
stated that it 
peared more des 
able to carry on co 
struction throu 
some joint ager 
and to divide t 
generating equipn 
equally between t! 
two countries, or to 
build separate pow 
houses on opposite 
banks of the rive 
as has been done 
some instances 0! 
the Rhine. Howeve: 
he said this again i 
volved problems of 
equalizing the use of 
the flow of the river. 
Mr. Kromer ex- 
pressed the hope that 
the conference would 
bring out some in- 
formation as to hoy 
this problem could 
best be handled. 

In reply to this 
question, the chai 
man, F. B. Lewis, 
(U.S.A.) stated that 
the problem of plan 
ning for the use and 
development of an 
international river 


from that of develop- 
ment of an interstate 
stream and cited the 
Colorado River Com- 
pact as an example of 
how that could be handled. He pointed 
out that the generating units in the 
Boulder Dam power house are allocated 
to the states to which they send power 
when the plant is completed. 


Small water powers 


Little of importance was brought out 
in the papers and discussions at the 
session devoted to the utilization of small 
water powers. The general opinion on 
that subject appeared to be summed up 
in the statement made by Henri Fredet 
(France) to the effect that the use of 
small water powers is declining and will 
continue to decline as electric transmis- 
sion networks are extended. Small 
water powers are of no economic sig- 
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ficance in France, he said. The chair- 
in, Abel Wolman (U.S.A.), said that 

e papers indicated a decline in the use 

small water powers except in Sweden 

here the number of new plants of 
ound 100 hp. capacity built in recent 
ars exceeded those taken out of serv- 
e. There the small plants are of im- 
tance in supplying small isolated 
ymmmunities and in building up the de- 
and for larger plants. Similar condi- 
ons obtain in Bulgaria, said the vice 
hairman, D. Mamarchev. There, the 
mall plant is of great economic value to 
solated towns. 

H. T. Cory and C. S. Jarvis, both of 
the U. S. Soil Conservation Service, ex- 
pressed the opinion that there will be an 
nerease in the use of small power plants 
in this country. Mr. Cory stated that 
headwater storage reservoirs would 
make many small power sites available 
for economic development, provided the 
cost of storage is distributed among the 
many beneficiaries. 

James Williamson (Great Britain) 
said that the efficiency of some of the 
small power plants whose load demands 
have to be met by the developers of the 
Galloway power scheme in Scotland have 
heen increased by the installation of 
more efficient turbines. 


National policies 


Discussion of national power policies 
that came up in the session devoted to 
that subject as well as in many other 
sessions brought out the interesting fact 
that only in this country is the subject 
of public versus private power develop- 
ment a matter of public discussion and 
controversy. All countries except Rus- 
sia have both public and private power 
development to a greater or lesser de- 
gree, but in no other country is there a 
concerted effort to change the existing 
conditions. In Great Britain, said T. H. 
\linshall, municipal ownership is much 
more extensive than in the United 
States, but government ownership is not 
now urged. The joint parliamentary 
report, previously referred to, anticipates 
that in 50 years all utilities shall be sub- 
ject to purchase by some government 
agency, if that then appears desirable. 
Colonel Minshall said that the middle 
way is believed to be the safest in 
Great Britain. 

Pierre Lounay said that in France 
private industry is granted a large meas- 
ure of control in the Council of Elec- 
tricity but added that control of power 
is essentially a government problem. 

The new public utilities promotion 
ict of Germany, said Carl Krecke, is 
based on the principle that the national 
rovernment should regulate but should 
not go into the power business. The 
government, he said, regulates power 
generation and distribution whether it 
be private or municipal enterprise. 

B. I. Yusim (U.S.S.R.) was granted 
the privilege of the floor to outline how 
national planning of power resources is 
being carried on in Russia because the 





Soviet Government did not submit a 
paper on this subject. Russia, said 
Mr. Yusim, is the only country having 
a definite national plan for the develop 
ment of its power resources. Under this 
plan, he said, the U.S.S.R. is developing 
the use of low grade fuels, is now using 
lignite and is building a plant to ex- 
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tract fuel from shale. ‘he program of 
national economy calls for releasing the 
railroads from long distance haul of fuel 
through the development of local fuel 
resources, These include henite, shale 
and peat. Peat now is widely usd in 
power stations, the problems of its use 
having been completely solved. 


International Dam Congress 


Discusses Construction Details 


HEN the International Com- 

mittee on Large Dams was or- 

ganized as a subdivision of the 
World Power Conference at Stockholm 
three years ago a series of five subjects 
of discussion was outlined for the Wash 
ington Congress. This second congress 
meeting assembled at Washington last 
week, simultaneous with but independent 
of the sessions of the Third World 
Power Conference. In five separate ses- 
sions it discussed these five subjects: 


Joints in dams 

Facing of masonry and concrete 
dams 

Special cements 

Foundation studies 

Stability of earth dams 


A voluminous list of papers on each 
of these subjects had been prepared in 
advance and the papers for each session 
had been summarized by a general re- 
porter. 


Joints in dams 


Design of expansion joints and the 
best method of providing for shrinkage 
in dams during construction was the 
subject of discussion at the first session 
of the dam congress. Hugh L. Cooper 
(U.S.A.) presided and Otto Hen- 
ninger (Germany) acted as vice chair- 
man. The eleven papers prepared for 
the session were summarized by R. E. 
Lapean (U.S.A.) in the general re- 
port for the session in which it was 
stated that “The consensus of opinions 
with respect to the necessity of con- 
traction joints (as distinguished from 
shrinkage joints) is that such joints 
should be provided in all straight 
masonry and all concrete gravity dams. 
There are individual exceptions, notably 
that of Barton M. Jones (U.S.A.), 
but in the main the foregoing is the 
quite definitely established majority 
opinion. 

“With respect to arch dams, there is 
a wider difference of opinion, com- 
mencing with an author who asserts the 
necessity, down through the opinion of 
another who maintains the necessity on 
the upstream face only, to the author 
who states that they are not necessary 
at all. 

“The opinions with respect to the 
spacing of contraction joints agree al- 
most unanimously that in concrete 
gravity dams the contraction joints 


should be spaced not more than 15 
meters apart, although some authors 
advocate spacing as low as 12 meters. 

“The recommended width of trans 
verse shrinkage gaps varies from a 
minimum of 2 ft. to 8 ft., determined 
by the size of the structure. Some 
authors caution against transverse 
shrinkage gaps of too great width lest 
there result excessive shrinkage in the 
gap itself, 

“P. W. Werner (Sweden) in his 
paper has presented an ingenious ar- 
rangement of steel reinforcement across 
shrinkage joints. 

“There is not unanimity of opinion 
with respect to the superiority of flat 
as opposed to indented joints. Those 
authors favoring the latter indicate a 
preference for trapezoidal over rectan 
gular indentations, for the reason that 
the latter may jam at the sharp corner 
and cause shrinkage cracks.” 

General discussion of the papers was 
preceded by a brief statement by th 
chairman as to the importance of the 
subject under consideration in which hi 
referred to the fact that history records 
the failure of over 300 dams of rela 
tively large size. Masonry dams should 
be elastic, said Col. Cooper, and each 
clement of the structure should be able 
to withstand all the forces acting upon 
it. These forces cannot all be accur 
ately measured but all can be controlled 
by proper design. Entire elimination of 
cracking due to expansion and contra 
tion may not be possible, Col. Cooper 
said, but its reduction to an inconsé 
quential amount should be an essential 
element of design. The crackless dam, 
he said, is an exception. 

As important elements in the control 
of cracking Col. Cooper cited (1) use 
a water-cement ratio that will pro- 
duce a slump of not over 1 to 14 in 
(2) use low-heat cement; (3) make 
quality of concrete, not speed in con- 
struction the chief objective; (4) mak 
large scale experiments to determine 
how much shrinkage must be provided 
for and fix the size of the individual 
“deposits” on the basis of the findings 
Col. Cooper would eliminate the word 
“pour” from the dam-builder’s vocabu 
lary and would substitute the word 
“deposite.” 

Barton M. Jones, who was cited in 
the general report as not favoring ex- 
pansion joints, said that Norris Dam 
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was built with shrinkage joints at 60-ft. 
intervals but with no expansion joints 
in the main body of the dam. When 
the shrinkage cracks have been grouted 
the structure will become in effect a 
monolith deriving added support from 
the abutments. Keyways should be cir- 
cular in form, he said, because cracks 
begin to form at the reentrant angles 
of trapezoidal key Ways. Mr. Jones 
stated that horizontal joints frequently 
are a source of trouble. He does not 
favor keyways in horizontal construc- 
tion joints as they are difficult to clean 
and so tend to decrease the watertight- 
ness. 

Adolfo Orive-Alba (Mexico) spoke 
on the subject of watertightness of the 
concrete facing for rock-fill dams. 
Whenever settlement is a factor, which 
is usually the case with large rock-fill 
fans, he said that a face such as that 
of Salt Springs Dam is not suitable as 
it lacks adequate flexibility. He favors 
a laminated form. 

James Williamson (Great Britain) 
described in detail some of the designs 
for structures of the Galloway water 
power scheme in Scotland. Spacings of 
50 ft. were used in horizontal arch 
dams, the shrinkage gaps being only 
wide enough to permit concrete buckets 
to enter easily. Mr. Williamson stressed 
the need for carrying expansion pro- 
visions through the foundations to the 
underlying rock. With modern cements 
and high-speed construction he thinks a 
40-ft. spacing preferable. 

Prof. Theodor Rehbock (Germany) 
spoke on the subject of expansion 
joints in arch dams giving the results 
of a study of a design submitted to him 
for approval in which the design as- 
sumptions were predicated on frictionless 
joints at the abutments. He condemned 
the design because it is not possible to 
build such a joint and without it serious 
stress conditions would be set up in the 
proposed structure. 

Most types of expansion joints now 
in general use are satisfactory, said A. 
Stucky (Switzerland), hence more at- 
tention needs to be given to spacing and 
correct position than to type. 

Types of copper water stops in com- 
mon use in German dams were de- 
scribed by Otto Henninger. 

C. P. Vetter (U. S. Bureau of Re- 
clamation) expressed views that went 
quite contrary to those expressed by 
Barton Jones. He said that we design 
gravity dams as though made up of a 
series of thin vertical slabs free from 
end restraint, install expansion joints 
at intervals to give substance to this 
theory and then proceed to put keyways 
in these joints and grout them back to 
the waterstops, thus making monoliths 
in which horizontal beam action, never 
considered in the original design, may 
be fairly definite. He stated that ex- 
pansion joints should be made so that 
they will maintain the blocks of which 
the dam is composed as independent 
elements. 
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N. G. Gedye (Great Britain) stated 
that the use of a metal waterstop, gen- 
erally copper sheet, was widely favored 
in Great Britain. 


Facing of dams 


Means for checking the percolation of 
water through masonry and concrete 
dams and the protection of dam faces 
against damage due to temperature 
changes or floating ice or debris were 
discussed at the second session of the 


congress, at which Axel Ekwall 
(Sweden) acted as chairman and L. F. 
Harza, vice-chairman. Capt. T. H. 


Stanley (U.S.A.) acted as general re- 
porter and presented a summary of the 
ten papers submitted for consideration. 
Taking up first the subject of reducing 
or eliminating percolation, Capt. Stan- 
ley said that this subject appears to 
have received greater attention § in 
Europe than in this country. The use 
of asphaltic or similar compounds is 
quite general, sometimes reinforced by 
jute or burlap. Such coatings are com- 
paratively inexpensive and easily ap- 
plied but should be protected against 
abrasion. Coatings of mortar also have 
been used extensively in Europe, ap- 
plied either by hand or by cement gun 
and either plain or reinforced by a 
metal mesh secured to the dam. J. 
Bolomey (Switzerland) does not favor 
hand application of the mortar coat. 

High quality concrete also is used ex- 
tensively in Europe for the upstream 
face of dams. Several authors stressed 
the need for making the concrete dense, 
preferably by vibration, both for imper- 
meability and for freedom from frost 
damage. 

On the subject of protection against 
the destructive effect of frost, Capt. 
Stanley stated that the authors did not 
consider that concrete even with a high 
cement ratio, could long resist alternate 
freezing and thawing without protec- 
tion. For this as well as to check per- 
colation, the use of a stone masonry 
facing, carefully pointed, is widely 
favored. In Switzerland, such protec- 
tion for both faces is considered good 
practice, despite the added cost. The 
present-day tendency in France, accord- 
ing to A. Haegelen, is to use vibrated 
concrete of a high cement ratio for a 
depth of several feet along the upstream 
face of the dam, supplemented by im- 
permeable coatings of cement mortar 
applied with a gun, by a_ bituminous 
coating or both. In high altitudes, 
French engineers favor the addition of 
masonry facing. 


The Galloway project 


Means used to obtain impermeability 
on the dams of the Galloway power 
project were outlined by James William- 
son (Great Britain) in opening the dis- 
cussion. There the cement content of 
the concrete to a depth of 2 ft. below 
the surface is doubled, the rich mix 
being placed concurrently with that for 
the body of the dam and separated from 












the leaner mix by steel diaphragms th 
are pulled up as the concrete rises, t] 
permitting the two to join as in a hon 
geneous mass. 

Italy did not submit a paper on 
subject until too late to be included 
the general report, said Ettore Scime: 
The report covers observations on ab 
100 dams. The best results appear 
have been obtained through the us 
rich concrete ; but it is not recommend 
for all situations. 

Old dams that leak, said Mr. S 
memi, can be corrected by (a) cen 
injections or (b) by a facing of ir 
plates. Two Italian masonry dams ha 
such a facing, one put on when the d: 
was built and the second ten years aft 
construction as a last resort after 
other means of checking percolation | 
failed. 

N. G. Gedye (Great Britain) sa 
that British practice is similar to 
of American engineers, generally givi: 
especial attention to the selection ar 
control of materials going into the whol 
structure, and occasionally using 
richer mix for the concrete near tl] 
water face. A cement coating on 
suitable base has been found effective i 
some cases of seepage. He called atten- 
tion to Mr. Binnie’s paper on the Shin; 
Mun River Dam in China. (An abstract 
of this paper will be published sub- 
sequently—Editor. ) 


Stone masonry facings 


Both P. Renaud (France) and 
B. Hellstrom (Sweden) spoke of son 
difficulties involved in the use of 
masonry facings. Mr. Hellstrom stated 
that the conclusions of the general re- 
port that the use of masonry facing 
is accepted practice in Europe does 
not apply to Sweden. Most dams built 
20 or 30 years ago had masonry faces, 
he said, but many have been badly 
damaged and some have been replaced 
with concrete. On many, the stones 
have been cracked and loosened by con- 
traction and expansion. The use oi 
fairly rich concrete in the whole mass is 
favored in Sweden, he said. 

J. R. Davidson (Great Britain) re 
ferred to a masonry dam built in North 
Wales about 50 years ago in which the 
facing still is in perfect condition. In 
laying up the face the joints were left 
unfilled for a depth of 3 in. and sub- 
sequently were caulked with a very stiff 
rich mortar placed with caulking irons. 


Facing not favored 


Prof. Rehbock (Germany) supported 
the view that the whole structure should 
be of superior concrete rather than only 
the upstream face. The same observa- 
tion was made by Col. Cooper who said 
that the use of a facing is a mistake, 
and that a concrete dam can be made 
absolutely tight without a facing. If the 
concrete itself is impervious and is not 
deposited so fast that the heat of hydra- 
tion causes abnormal shrinkage the dam 
will be tight. Leakage, he said, fre- 
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developed through shrinkage 
iat originate in the faces. To 
their formation he favors the 
of shallow joints to take up the 
expansion, the joints being 
by inserting a tar-paper dia- 
to a depth of about 3 ft. below 


ie tace. 
Special cements 
With B. Hellstrom of Sweden pre- 
jding. a notably active session was held 


subject of special cements. Seven- 
n papers, from Japan, Great Britain, 
S.S.R., Austria, Norway, Sweden, 
Poland, Czechoslovakia and Italy were 
summarized by R. F. Blanks for J. L. 
Savage, Denver, general reporter. 
According to Mr. Blanks the trend 
ward high early strength in cements 
ind rapid construction of dams, leading 
eh internal temperatures and ex- 
tensive cracking (in some cases disin- 
eration requiring repairs), brought 
special types of cement to the fore. The 
leading requirements, as given by papers 
from various countries, are minimum 
heat of hardening, slow setting, good 
yvorkability and low segregation, high 
strength, density, and resistance to 


s 


te 


iwgressive waters. The cements used or 
tried in various countries under these 
conditions include low-heat, moderate- 
heat, silica cements, portland-puzzolan 
ements, water-resistant cements, alu- 
minous cements, and iron cements. 
England reports one dam built with a 
special cement, Sweden three (two with 
puzzolanic admixture), Japan one, 
Italy one, United States six, (two low- 
heat, three modified, one  puzzolanic 
admixture). A universal interest in 
special cements is found throughout the 
world. American studies and experience 
indicate that compound composition and 
fineness are important factors. 

The interesting fact was reported 
from Norway that seven important 
dams had to be completely rebuilt be- 
cause of poor concrete; freezing effects 
and acid waters are especially trouble- 
some, but only standard cement is used. 
ln Sweden, high silica cement has been 
used in a number of dams and other 
hydraulic structures, with the result of 
showing less cracking than ordinary 
cement. 

In discussion, N. G. Gedye (Great 
Britain) asked that an_ international 
commission be set up to draft specifica- 
tions for one or more special cements. 
QO. Graf (Germany) said that German 
engineers are preparing to drop the 
tensile test for a bending test, with 
special hope to check the effect of dry- 
ng on strength. The influence of 
hydraulic admixtures might be large in 
mortar but small or absent in concrete, 
he also claimed. Viscount Falmouth 
(Great Britain) expressed a hope for a 
universal specification for special 
cement. 

P. H. Bates (U.S.A.) referred to 
the flood of special cements now appear- 

x and asked whether we will finally 
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have a special cement for the down- 
stream and another for the upstream 
face of a dam, or one for the north side 
and one for the south side of a road. 
He pointed out that the volume change 
in the first 24 hours produces the prin 
cipal strains in concrete. Referring to 
its properties he said we need to think 
more of the quality of cement in con- 
crete. A. Ruettgers, Denver, said that 
special cements are here to st iy and re- 
marked that the influence of cement on 
heat generation varies widely with 
placing conditions. L. Forsen (Sweden ) 
did not agree with other speakers and 
authors that high fineness is essential, 
but said that low-heat cement can be 
obtained from coarse grinding, with the 
advantage of a slow set and a long gain 
in strength. In his opinion specifications 
should be limited to the requirements 
as to heat, strength, and the related 
physical properties. A. Ekwall 
(Sweden) reported the case of a draft 
tube of a very large turbine, with high 
suction head, where water and air 
tightness was essential, in which case a 
low-heat cement with diatomaceous 
addition was used; the concrete is tight 
and has absolutely no cracks, 

M. Mary (France) reported large 
variation between different cements in 
permeability tests. Sir Harold Hartley 
(Great Britain) expressed the view 
that more fundamental work is neces- 
sary before satisfactory specifications 
can be prepared. 

Methods of measuring heat evolution 
were discussed by S. Giertz-~Hedstrom 
(Sweden) and E. J. M. Honigmann 
(Austria). 


Foundation studies 


A somewhat briefer discussion was 
given to the subject of foundation 
studies in a meeting presided over by 
Prof. Glennon Gilboy, Cambridge, 
Mass. Irving B. Crosby as general re- 
porter summarized the eleven papers 
submitted by delegates from France, 
Switzerland, Great Britain, Japan, 
U.S.S.R., Germany, Sweden and_ the 
United States. 

The importance of advance geological 
investigation of dam sites is universally 
accepted. Attempts to classify rocks for 
foundation qualities have been made. 
The danger arising from old valleys 
buried under glacial deposits and the 
need for percolation studies in pervious 
ground are recognized. Geophysical ex- 
plorations have proved informative in 
a number of practical cases. Tests of 
the strength of foundation materials 
appear to be imperfect as vet, in the 
case of both rock and loose ground. 
Grouting to correct foundation condi- 
tion (with cement, asphalt, clay and 
chemicals), receives very thorough at- 
tention throughout the world. Cutoffs 
and blanketing are also used to improve 
foundations. 

A. Mayer (France) reported an un- 
usual distribution of compressible soil 
under the Ghrib dam in Algeria, where 


) 


settlement up to 2 ft. occurred; the 


observed settlement agreed almost pre 
cisely with that computed from the 
properties of the soil. 

James Wilhamson (Great Britain 
cited examples of failure of borings 
reveal rock po kets and gorges; he re 
marked that “illogical investigations are 


very much more reliable if made after 


he excavation 1s taken out than if made 


before.” G. Drouhin, France, reported 
several cases of foundation difficulties 


ith <« 1) 1 “y° ; , hich 


jams in igeria, in one of whic 


the weak subsoil was consolidated aftet 


completion of the dam by loading the 
} 





crest by jacks ag an anchorage of 


cables passing down into the rock 


through holes bored in the dam. 
T. Rehbock (Germany) described a 
‘ 


defective foundation of a new dam on 
the Cubuk River for the water supply of 
Ankara, Turkey, where a section of the 
dam stopped at the top of decayed rock 
and the pier footings below this point 
to sound’ rock were of inadequate 
width; a large toe extension had to be 
built. The case was reported as one of 
inadequate advance exploration of the 
subsoil. The treatment of a weak shear 
zone in the rock under the Schuschlee 
Dam in Germany by filling it with a 
concrete plug grouted tight was de- 
scribed by O. Henninger (Germany ) 


Earth dams 


Devoted almost entirely to matters of 
stress geometry and analysis of soil 
action, the closing session of the con- 
gress, devoted to the stability of earth 
dams, proved to be one of the most 
active. Brig. Gen. G. B. Pillsbury 
(U.S.A.) presided, and William P. 
Creager (U.S.A.) was general re- 
porter who summarized the _ fifteen 
papers submitted by delegates from 
Switzerland, Japan, France, Germany, 
U.S.S.R., Czechoslovakia, Sweden, 
Italy and the United States. 

Stability of dam slopes was the sub- 
ject of the majority of the papers. The 
most complete discussions were offered 
by W. Fellenius (Sweden) and T. T. 
Knappen (U.S.A.). The foundation 
stability was especially discussed by 
Prof. Glennon Gilboy (U.S.A.) who 
presented exceptionally simple equations 
applicable to shallow and deep founda- 
tions respectively. Special emphasis 
was placed by A. Mayer (France) on 
the risk of sliding after rapid drawdown 
of the reservoir. 

J. Frontard (France) in discussion 
distinguished between “dangerous” and 
“catastrophic” heights of embankment. 

A Fellenius (Sweden) urged that 
the stability of the mass rather than of 
the slope be considered. The importance 
of checking earth dam theory by ob- 
servations on actual dams was urged by 
srito Filho (Brazil) who proposed a 
group of Brazilian dams to be built 
under a new construction program as 
test objects. For the rest, the discus- 
sion dealt mainly with mathematical 
detail of earth slope failure phenomena. 
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Power from Boulder Dam 


Y COINCIDENCE the first unit of the power 

installation at Boulder Dam was completed ready 

for operation in the closing days of the World 
Power Conference, held at Washington last week. It 
was appropriate that the official starting of the unit was 
performed at a conference session, since it symbolized 
the accomplishment of a great work of public service that 
was rendered practicable by its power element. The unit 
started is only a station service machine, not intended for 
outside power supply, and because of this fact the occa- 
sion has little more than formal significance ; nevertheless 
it is a milestone in Boulder Dam’s history as the first 
actual conversion of the stored energy in the reservoir 
into usable power. Within a month, moreover, the first 
of the main units is to go into service. Thus, barely six 
years have brought the tremendous undertaking to that 
stage of completion where it accomplishes not only flood 
protection and the abolishment of water famine in the 
irrigated valleys below but also produces power. Arthur 
Davis, father of the project, and Elwood Mead, who 
guided it through its actual initiation and construction, 
did not live to see the accomplishment. but the many 
others, engineers, contractors and citizens who joined in 
making the project a reality may justly take pride in 
its completion 


The First Essential 


Or THe ELemMents of dam construction peartive dis- 
cussed in Washington last week at the Second Interna- 
tional Congress on Large Dams, the study of foundation 
conditions unquestionably leads in importance. A good 
foundation is the first essential of dam construction. More 
dams have failed because of bad foundations than from 
any other cause, and even though foundation conditions to- 
day receive far more weg attention than formerly vet 

is a fact that nearly all the dam disasters of the last 
decade were brought about oy foundation defects. The 
subject of foundations, however, received no more atten- 
tion at the meeting than did other and less important sub- 
jects. In the interests of progressive increase in dam 
safety we venture to express the hope that foundations 
will be given a permanent place in the list of future 
congress themes and will be discussed at each succeeding 
meeting at least until such time as rock weakness, under- 
flow and erosion have been much more amply illuminated 
Washington 


than they were at 


Cement Im provement 


During Tue Past Two Weeks the subject of cement 
uuprovement has again come into the limelight strongly 
The Second Congress on Large Dams devoted a full 
session to special cements and in addition issued a report 
on test methods: the Bureau of Reclamation published 
a voluminous report on its cement researches, together 
with notes on the use and behavior of special cements 
in a number of structures from Morris dam to Bonne- 
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ville; and a preliminary draft of proposed federa 
fications for a group of special cements was co: 
These three events strongly emphasize the t 
thought among engineers who use cement: 1 
seeking actively for such improvement in the 

as will correct various defects in present-day 

practice, though proof is not yet conclusive th 
defects are chargeable primarily to the cement 
probably true that, as one engineer stated at t 
congress, special cements are here to stay, but 
present the congress proceedings leave no doubt t 
the restricted question of what cement quality is 
large dams—if indeed this service requires a 
type of cement—is by no means decided. In this ; 
ing situation a divergence that appeared at the « 
is especially important. Some European ceme: 


argued for specifying test properties only, w th 


majority of American representatives held that 

composition should also be specified. If, as some 
evidence suggests, various types and compositi 
cement can give the same test and service results 
prove possible to solve the difficulty by specifyii 
the desired properties of the cement. This howev: 
for a refinement of cement testing well beyond 

practice. 


Scrap the Narrow Bridge 


Too Smatt A Proportion of our highway expenditur 


is being applied to bridge modernization. As a 
quence too many accidents occur as a result of 1 
bridge roadways that have been allowed to remain 
otherwise modern highway. Even if the road itsé 
not been widened, the bridge often forms a constt 
for it was built in the horse-and-buggy days whe: 
row bridges were not the hazard that they are now 
high-speed motor cars. Last week we reported 
dent in Virginia in which a truck missed a 12-ft. re 
on a steel pony truss, wrecking the bridge and res 
in four deaths. The bridge was on what would be t: 
a main highway. Virginia bridges are no worse 
those in any other state so that the same kind of acc: 
may be reported from the north, the west or the 
next week. The narrow bridge is a universal hi 
that has been neglected in the desire to increase 1 
mileage and to defer the large expenditure required 
a new bridge until such time as the money ca: 
“spared.” The next major step in road building s! 
be bridge building. The narrow bridge must be scraj 
in the interest of safer highways, good engineering 
sensible road administration. 


Drought and Roads 


Tre RoapsurILper’s CONCERN with drought is not 
subject to which many persons are likely to give thou 
for in comparison with the vital importance of nor 
rainfall to water supply, irrigation, power and even 1 

gation the effect of prolonged dryness on highway 

small—although it is far from negligible and is b 
voiced in construction reports from the drought ar 


Absence of rain, dry streams and subsiding groundwa'cr 


are not unmixed evils in roadbuilding; dry streams 
deed have been a boon to the road bridgebuilder, and 


affairs have flourished out of ordinary measure. So a'so 


the concrete roadbuilder is cheerfully going farther afi 
for his mixing water in consideration of the long gr 
of rainless days for uninterrupted concrete mixing a 
placing. 
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y placing gravel and stabilized soil surfaces; lack of 
noisture makes it difficult to solidify fills and compact 
vearng courses. The dust binder also blows away, 
making replacement necessary later on, when rain pro- 
ides the necessary water for solidification. As existing 
rave! and earth surfaces are losing their fine material 
it an accelerated rate, increased maintenance work may 
he anticipated. The cost of the drought to roadbuilders 
must run to a surprising total. 





More Power 


LITLE of the sterile political controversy that some 
had feared might become the outstanding feature 

! of last week’s World Power Conference rose to 
mar the proceedings. Instead, the conference brought to 
light two or three facts of great significance. First, that 
the world needs and wants more power. In the light of 
this revelation the programmed discussion of procedure 
and administration were of only incidental concern ; all of 
the active thinking turned on the theme of more power. 

The second fact is that a virtually universal shortage 
of power facilities exists. Throughout the civilized world, 
it appears, the depression bore heavily on power-supply 
systems, cutting their consumption, paralyzing their 
erowth and befogging the outlook so badly that none 
-_ venture to expand, hardly even to maintain. Now 

hat consumption has rebounded from its low and has 
aed its prior peak, existing plant is found to have 
little margin left; it is evident that a great expansion 
of power plant is ahead all over the world. 

Even more important than the need for more power 
to supply present use is the strong demand for extension 
of power use. This springs from a widespread conscious- 
ness, apparently rather newly developed, that power is 
‘losely related to human progress. Every country, it 
seems, has become convinced that its wellbeing depends 
on achieving a larger use of power by carrying it to more 
consumers and putting a greater number of kilowatt- 
hours into every pair of hands. It realizes that more 
power means increased production and this in turn means 
more wealth for all; that lessening of toil and wider dis- 
tribution of necessaries, comforts and enjoyments are 
obtainable in no other way than through greater utiliza- 
tion of power. 

It is interesting to observe that this practical philosophy 
has taken root in the face of much preaching against 
labor-saving methods and for return to handwork pro- 
duction. In the long run such preachments could not 
prevail against the instinctive knowledge that we cannot 
produce and have more if we make production more 
toilsome. The Third World Power Conference has now 
crystallized this knowledge into a definite conclusion. 
The two prior conferences accomplished nothing com- 
parable, perhaps because they were occupied chiefly 
with technical and administrative detail. The organizers 
of the Washington conference, rightly perceiving that 
the effect of power on national economy has become of 
supreme importance, shaped their program accordingly, 
and so enabled the picture of the demand for more power 
to emerge clearly. 

Ths conference had the advantage of meeting in a 

untry that stands at the top of the list in power wealth. 
Our large per capita use stood in sharp contrast to that 
in all but a few countries represented and demonstrated 
to the visiting delegates that they can multiply their mar- 


1 


ket At the same time there is little doubt that our own 


opportunities for power growth also are great and that, 
quite as in other countries, the extension of power use 
gives rise to important problems. But the conference 
indicated that in solving these problems little use can 
be made of the methods adopted elsewhere. It showed 
that governmental, industrial and resource conditions 
differ so widely in the various countries that their power 
problems are unlike, and the policies and methods of 
each must necessarily be adapted to its own needs. Thus 
a third important fact was brought out: that the most 
efficient management of power resources will have to be 
worked out by our own abilities with little regard to 
practices abroad. 





Neglected Hazards 


OR YEARS the water-supply profession has de 

voted its best energies to assuring the purity of our 

community water supplies. By progressive refine- 
ment of water-treatment processes it has succeeded i 
furnishing consistently a product free of cdsianduadion, 
and the toll of water-borne disease has been all but abol- 
ished. The progress made is well pictured in the record 
presented by M. N. Baker in his article in this issue. 
But the record can not be declared satisfactory while 
water supplies continue to carry the hidden dangers of 
cross-connections and faulty plumbing. The time has 
come to take determined action to remove this remaining 
menace. 

That cfoss-connections and bad plumbing are the weak 
spots in the protective armor of water supplies is no new 
fact; on the contrary their disregard has long been under 
indictment as a matter bordering on criminal negligence. 
Apparently the lessons of the past, and especially of the 
Chicago amoebic dysentery epidemic of three vears ago, 
in which 98 persons died and 1,409 were infected, have 
been forgotten by all but a few, for the fact remains that 
the hidden hazards of cross-connections and defective 
piping that exist in every water-supply system are po- 
tentially capable of repeating the Chicago experience on 
even larger and sadder scale. 

Whenever an examination is made the revelations are 
shocking beyond description. For instance, in a recent 
examination of a hospital in one of our eastern cities, it 
was found that the sterilizing pans in the operating rooms 
were so connected that any drop in water pressure would 
permit their contents to be sucked directly into the supply 
mains. Sewage treatment plants are notorious offenders 
in the matter of cross-connections, and there are stated 
cases in which not only can back-siphonage take place 
but in addition raw sewage and sludge can be pumped 
directly into the water supply system! 

If these examples illustrate conditions revealed by 
sporadic and limited examinations, what would be un- 
earthed if thorough campaigns covering entire systems 
were conducted ? 

Every water purveyor must be aware of the incon- 
gruity of a situation in which insistent emphasis is placed 
on efficiency of treatment and sterilization processes but 
in which the most likely, most easily accessible focus 
of contamination—the cross-connection—is ignored. He 
should recognize also that his apathy toward forcing 
measures of reform is still more incongruous. The re- 
sponsibility of safeguarding water quality at its source 
and at its destination is not a divided one; if the water- 
works profession continues to ignore the latter it fails 
in faithful discharge of its fullest obligation. 
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CURRENT NEWS 





New Tunnel Work Advertised 
For George Washington Bridge 


Bids have been asked by the Port of 
New York Authority for Oct. 14 covering 
fans and motors for the vehicular tunnel 
approach to the George Washington Bridge. 
This tunnel located in West 178th St., 
Manhattan, and some 2,200 ft. long, was 
built in 1931 with the other bridge ap- 
proaches, but, in accordance with an agree- 
ment with the city of New York, was not 
to be completed and put in service until 
traffic warranted. The first contract, look- 
ing toward a completion date at about the 
end of 1937, was let in the fall of 1935, 
covering extension of the tunnel under 
Amsterdam Ave. to an entrance and exit 
plaza in High Bridge Park; this work is 
practically complete. Russiano & Son, New 
York, is the contractor. The fan and 
motor contract is the second to be ad- 
vertised. 

The tunnel as built extends from an 
underground plaza near the bridge head 
at Fort Washington Ave. eastward to 
Amsterdam Ave. It consists of a box about 
40 ft. wide and 20 ft. high, built of steel 
bents and concrete jack arches. In this 
box, whose roof is only about 5 ft. below 
street level, the air ducts are located one 
above the other, at one side of the 22 ft. 
roadway. 

The next contracts planned are for a 
ventilation building and for completion of 
the Fort Washington plaza and the street 
connections. According to present tentative 
plans, electrical work will be advertised 
about March, tunnel paving about June, and 
miscellaneous work including tile lining, 
about July, 1937, 


Public Works Convention 
Will Meet at Toronto 


Problems of public works administrators, 
staff engineers, and operators are included 
in the 4-day program of the Public Works 
Congress to be held Sept. 28, 29, 30 and 
Oct. 1 at Toronto, Ont. Under admin- 
istration, there will be a symposium on 
water departments, billing and accounting, 
records and enforcement of cross-connec- 
tion regulations, and papers on management 
of a sewage treatment plant and training 
for public service. For the engineer a 
long list of topics has been provided, in- 
cluding planning surveys, paving research, 
airports, traffic control, industrial waste, 
garbage, sewage, and housing. Subjects 
of special interest to the operator include 
progress on two manuals, street cleaning 
and refuse collection and disposal. A panel 
discussion on public works operation will 
be participated in by six operation officials. 

In accordance with a request from both 
societies at last year’s conference, a plan 
for consolidation of the American Society 
of Municipal Engineers and the _ Inter- 
national Association of Public Works 
Officials into a new public works organ- 
ization will be presented by the joint ad- 
ministration board. 


First Allotments from 
New PWA Money 


President tells the Associated General Con- 
tractors that PWA will go forward 
without interruption 


N SEPT. 8 and on Sept. 12 allotments 

of $7,438,338 and $7,721,116 respec- 
tively as well as loans of $317,000 and 
$195,000 were approved by President 
Roosevelt. Funds for the Sept. 8 allot- 
ments, which were noted briefly in ENR, 
Sept. 10, p. 389, were drawn partly from 
the new appropriation of $300,000,000 made 
by the last Congress. The Sept. 12 allot- 
ments were the first to be made wholly 
from the new appropriation. All of these 
grants were for 45 per cent of project 
cost. 

Most of the projects on the new allot- 
ments are quite small. The largest is a 
grant of $3,600,000 for construction of the 
new charity hospital at New Orleans. 
There is also a grant of $2,110,950 for 
elimination of grade crossings at Elizabeth- 
port, N. J., and some other work. 

Assurances that the $300,000,000 program 
of non-federal Public Works Administra- 
tion projects “will go forward without in- 
terruption” were given by President Roose- 
velt in a letter dated September 8 to Rep. 
Alired F. Beiter of New York. Rep. 
Beiter led the fight in Congress to ear- 
mark the $300,000,000 for projects of the 
PWA type. 

The letter was written when Rep. Beiter 
forwarded to the President a letter he had 
received from Edward J. Harding, director 
of the Associated General Contractors 
of America pointing out that the best 
construction season is slipping by and ask- 
ing what could be done to get the program 
under way “in accordance with the terms 
of the authorization and the intent of 
Congress.” 

The full text of the President’s letter 
follows: 

“I have your letter of Aug. 21, with 
which you inclosed a communication that 
Edward J. Harding, managing director of 
the Associated General Contractors of 
America, wrote you. 

“The Associated General Contractors 
have shown a keen interest in the public 
works program and I am not unmindful 
of that interest. You may tell Mr. Harding 
that from time to time I shall continue to 
approve additional projects for inclusion 
in the Public Works Administration pro- 
grain, which will go forward without in- 
terruption. 

“Recently I approved PWA _ projects 
amounting to approximately $22,000,000, on 
which construction will start within the 
next few weeks. I expect to announce an 
additional group shortly. 

“As all these projects will be constructed 
through the agency of general contractors, 
I am sure that they will have a beneficial 
effect upon the construction industry.” 

Revised rules and regulations have been 
drawn up to cover work on the new pro- 
gram. They will be made public within a 
few days, it is stated at PWA offices. 


Architectural Competit on 
For New York World's Fai; 


In the hope of discovering 
talent and as a guide to the s 
architects to design buildings for 
New York World Fair, the W 
Corporation has announced an ar 
competition. The competition is 
registered architects having a res 
office in the New York metropo! 
The first prize will be $1,000 a: 
mission to design a building for 
There will be second and third 
$750 and $500 respectively, and 20 
mentions of $100 each. Prize wint 
than the first will be given cons 
as designers for fair buildings « 
basis. 

The competition is for the desig 
of a group of buildings. It will | 
story building of frame construct 
ered with plaster or plaster boar 
and with an outside surface ot 
board or stucco. The building will 
for public exhibits in the field of 
arts. 

All entries must be submitted 
Oct. 6. It is expected that the 
the jury will be announced by Oct 


Exhibits Show 
Power Development in U. S. A 


For the benefit of delegates and 
to the Third World Power Confer 
large number of exhibits visualizi: 
U. S. power industry were on 
sponsored by trade associations 
power field and by various governm: 
partments. These, for the most part 
sisted of photographs, charts, and 
devices, including an interesting ser 
three-dimensional load graphs depicti: 
living habits of the inhabitants of \ 
cities as revealed by electric power 
sumption, 

A number of the exhibits were so u 
as to merit special mention. The Cor 
Engineers displayed a complete scale : 
of the Bonneville project on the Col 
River, showing in minute detail the 
plant, even to the fish ladders and 
plant equipment, as well as the surrot 
topography. The Corps also had on d 
a working model of a typical Missi 
River rolling dam. A_ scale mod 
the Richmond steam generating st 
built at a cost of $1,500, was displayed 
the Philadelphia Electric Company. 

Large maps, some with electric lig! 
were used to good effect. Major gener 
plants, classified according to sour 
power, were marked on a large ma 
vari-colored lights in the exhibit of 
Federal Power Commission. The Bi 
of Reclamation by diagrams, drawings 


photographs showed the extent and chat 


acter of its operations. The Power | 
sion of the Public Works Administr: 
outlined the development of public px 
districts in Nebraska by a similar device 
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phone lines throughout the United 
tes were outlined in colored light by the 
sapeake and Potomac Telephone Com- 
Other map exhibits illustrated 
iphically the work of the Tennessee 
lley Authority and power-reclamation de- 
ipments in Puerto Rico. 


Upper Mississippi River 
Reopened to Navigation 


With the drought widely broken through- 
it the middlewest, the Upper Mississippi 
fiver has risen sufficiently that movement 

river freight has been resumed by the 
ederal Barge Lines of the Inland Water- 
ys Corporation. 

On Sept. 12 the stage of the Mississippi 
was 2.0 ft. at Davenport, Ia. A six-foot 
navigable channel existed below the Twin 
Cities. Aug. 14 this year the river reached 
in all-time low for the navigation season 
when the stage at Davenport was —1.0 it. 


Planning Board 
For Island of Montreal 


H. A. Terreault, chairman of the Town 
Planning Commission of the city of 
Montreal, has been appointed to head t! 
new committee on planning and research 
which is being set up by the Metropolitan 
Commission of the island of Montreal. 
The commission consists of representatives 
of all municipalities on the island of 
Montreal, including the city of Montreal. 
The work of the new committee will be 
coordinated with the work of the city’s 
Town Planning Commission. The fune- 
tions of the committee will be, at first, the 
collection of statistics on all matters of 
public service, industrial progress, public 
works, highways, etc., and the arrangement 
and publication of these as a basis for 
further studies. Among the matters which 
the committee will be called upon to con- 
sider will be the relative merits of the two 
routes for the new main approach highway 
to the city of Montreal from the west end 
of the island. 
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Permanent Harbors Board 
Appointed in Canada 


\ permanent National Harbors Board, 
consisting of three members, was appointed 
n Sept. 8 by the dominion government 
of Canada. The newly appointed boar 
replaces the temporary board appointe 
when the new system of governing Canadian 
harbors went into effect last fall. 

Ralph Campney, a lawyer and one-time 
member of the Prime Minister’s secretarial 
staff, has been named chairman of the 
board. A. E. Dubuc, chief engineer of the 
department of railways and canals, and 
B. U. Roberts, assistant deputy minister of 
finance, are the other two newly appointed 
members, 

Last fall the local harbor commissions 
were abolished and a temporary National 
Harbors Board established, with jurisdiction 
over all harbors in the dominion. Under 
the new system each harbor in the Dominion 
will be governed by a port commissioner who 
will be appointed by the National Harbors 


Board. 





OREGON OPENS FIFTH AND LAST BRIDGE ON COAST HIGHWAY 


With the opening last week of the bridge 
over Yaquina Bay, the state highway depart- 
ment of Oregon eliminated the last ferry on 
its Coast or Redwood Highway (U.S. 101), 
and completed the most ambitious bridge 
building program in its history. Five bridges 
financed as a unit by a $5,602,000 PWA loan 
and grant have been constructed since 1934 
along an 80-mile length of this highway, each 
crossing a bay or a river mouth previously 
serviced by a ferry. Tolls on the bridges will 
retire the $3,993,000 loan in 28 years. 

The Yaquina Bay bridge located near New- 
port has a total length of 3,260 ft. in which 
is included the 600-ft. steel arch, pictured 
above, whose under-clearance of 135 ft. was 
designed to pass coastwise navigation. Six- 
teen miles south is Alsea Bay crossed by a 
bridge about 3,000 ft. long in which the main 





channel span is a 210-ft. reinforced concrete 
arch providing 70-ft. shipping clearance; the 
flanking spams are 150-ft. through concrete 
arches, and in addition there are six 150-fc. 
deck arch spans. Thirty-five miles below 
Alsea Bay, the mouth of the Suislaw River is 
crossed by a bridge 1,649 ft. long in which 
the channel span is a 140-ft. double-leaf 
bascule flanked at either end by 154-fr. 
through reinforced-concrete arches. Then 21 
miles farther south near Eastport the Umpqua 
River is crossed by a bridge 2,213 ft. long 
which includes a 439-ft. steel swing span over 
the shipping channel flanked at either end by 
two 154-ft. through reinforced-concrete arches. 
Last and most southerly of the five bridges 
and also the longest (5,338 ft.) is that over 
Coos Bay which includes a steel cantilever 
with 793-ft. main span and 458-ft. anchor 





spans. In addition there are 13 reinforced- 
concrete deck arches as well as concrete girder 
approaches. 

A number of interesting design and con- 
struction features characterize the bridges. 
These are described in an article in Engineer- 
ing News-Record, Nov. 14, 1935, p. 677, and 
include Considere construction hinges on all 
of the concrete deck arch spans, the use of 
structural steel compression stubs and fabri- 
cated steel tension ties in all of the through 
concrete arches which are of the bowstring 
type, the use of balanced erection about the 
main piers of the Coos Bay steel cantilever, 
and special attengion to the architecture of 
the piers of the several bridges. The self- 
liquidaiing plan under which the bridges were 
built was outlined in Engineering News- 
Record, June 6, 1935, p. 814. 
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Power Conference Sidelights 


Power resources, developments, and needs of countries throughout the world as revealed 
by interviews with delegates to the World Power Conference 


USTRIA: The main lines of most of 

the railways in Austria are now elec- 
trified; and the program of electrification 
is to be continued. Only 20 per cent of 
the water power resources of the 
country, which amount to about 1,000,- 
000 hp., have been developed. All power 
produced in Austria is generated by 
water, 

Brazil: F. Saturino de Brito Filho, 
states that a reclamation and irrigation 
project costing about $47,000,000 is now 
under way. The project will require 
about ten years for completion. The 
government-owned Central of Brazil 
Railway is being electrified and other 
railroads of the country are planning to 
electrify parts of their systems within 
the next few years, 

Britain: Coordination of the small 
generating units scattered through the 
country is Britain’s chief power prob- 
lem, according to R. C. Milzner of the 
staff of Standard Telegraph & Cable. 
There are more than 600 power com- 
panies in Great Britain, and the work of 
eliminating the smaller, weaker, and less 
efficient, which has already started, 
must be continued, he believes. 

Harold Hobson, general manager of 
the Central Electrical Board of the 
British Grid states that there has been 
an enormous increase in power con- 
sumed for domestic purposes during the 
past few years. Power consumption has 
increased 16.7 per cent so far this year, 
and domestic use has been an impor- 
tant part of this increase. Electrification 
of railroads is just beginning. Several 
railway electrification projects are now 
under way. 

Chile: Lack of private capital will lead 
to development of the power resources 
of Chile by the government, in the view 
of Carlos Hoerning, professor of indus- 
trial engineering at the University of 
Chile. The Santiago area, he said, must 
have additional power soon; power will 
probably be obtained from the Miapo 
River, which is already developing 140,- 
000 hp. Chile must depend largely on 
hydro-electric power since domestic coal 
supplies are inadequate. 

Colombia—Julio Carzon Nieto states 
that the potential water power resources 
of Colombia are very great. At present 
the great electrical needs are domestic 
rather than industrial; the smaller cities 
are in need of lighting, refrigeration and 
transportation. Electric lighting is now 
generally confined to the larger cities. 

Costa Rica: Juan Jose Bolanos, muni- 
cipal engineer of San Jose, states that 
further development of power in Costa 
Rica is necessary to meet the needs of 
the coffee fincas where power is needed 
for drying purposes as well as for plant 
operation. 

Cuba: Miguel Villa, president of the 
Cuban Society of Engineers and pro- 
fessor at the University of Havana, 
states that there is little potential water 
power in Cuba and little fuel to be found 
there. Power development in Cuba is 
almost wholly dependent on imported 
fuels. 

Ecuador: Construction of a municipal 
plant in the city of Quito is expected to 


take care of probable needs for some 
years to come, according to Eduardo 
Salazar, financial counselor at the 
Ecuador Legation. The needs of the 
plateau region, on which Quito is situ- 
ated, will be met by developing water 
power. Coal and oil must be imported. 
Plants on the coast will continue to use 
steam power, since the cost of fuel oil 
and coal is low. 

Holland: Ir. Wouter Cool states that 
there has been little need of intercon- 
nection of power plants in Holland, 
since fuel costs and plant efficiency are 
about the same throughout the country. 
Mr. Cool states that rural electrification 
has been carried farther in Holland than 
in any other European country. In the 
province of North Holland all farms 
have been electrified. In the province of 
Gelderland, 75 per cent of the farms are 
electrified. Good progress is being made 
in the other provinces. 

Ireland: Richard Browne, chairman of 
the Electric Supply Board, states that 
an important factor in building up 
power use in Ireland is the use of small 
electric heaters in houses which, because 
of the mild climate, are not furnished 
with central heating. The principal 
efforts at present are being directed to- 
ward increase in domestic use of elec- 
tricity. Service is now being furnished 
to 240 towns by the system operated by 
the Electric Supply Board. An average 
of 30 towns will be added each year for 
several years to come, Mr. Browne be- 
lieves. Development of the power re- 
sources of the Rivers Liffey and Bann 
are contemplated in the future. 

Japan: Japan is finding rich oil de- 
posits in Manchukuo, western Formosa, 
and in Japan itself, according to en- 
gineer-commander Ryuicho Enomoto, 
Imperial Japanese Navy. At present 
more than 2,000,000 barrels of oil are 
being taken from the combined fields 
annually. Water power possibilities in 
Japan are also large. 

Although electric lighting is used in 
over 90 per cent of the homes in Japan, 
members of the Japanese delegation are 
convinced that adoption of household 
appliances will be slow. Growth of the 
electric load there will be almost en- 
tirely due to industrial demands. This 
is increasing rapidly and will be met by 
the construction of hydro and steam 
plants. Since the rivers freeze in the 
winter, enough steam capacity must be 
maintained to take over the entire load 
in that region. Japan has little surplus 
power at present and must proceed im- 
mediately with the construction of new 
plants. 

Lithuania: Construction of a 30,000 
hp. project on Memuas River is ex- 
pected soon by S. Kolupila, professor of 
technology at the University of Kaunas. 
This is the one large source of water 
power in the country, he says. There 
are a number of sites in the country 
where small installations could be made 
to advantage. 

Norway: Out of a population of 
2,900,000 persons, 2,080,000 live in homes 
supplied with electricity. Electricity is 
widely used for heating and cooking; 


only a slight decrease in rates would 
necessary to make electricity the 1 
reliance for residential heating. Ind 
trial use of electricity is increas 
rapidly. Large uses of electricity 
anticipated in the nitrogen fixation 
the aluminum and iron alloy indust: 
Eighty-five per cent of Norway’s w: 
power resources are still undevelope 
Poland: An annual increase of 15 ; 
cent in power consumption is expe 
in Poland, according to Henryk Hub; 





California Toll Bridge Authority Photo 


BAY BRIDGE NEARS COMPLETION 


With paving complete on the East Bay 
crossing and 60 per cent complete on the West 
Bay crossing, dedication of the San Francisco- 
Oakland Bay bridge on Nov. 12 is now 
assured. At that time the entire upper deck 
and that portion of the lower deck intended 
to be used by trucks will be thrown open to 
traffic. 

Although plans for interurban traffic are 
progressing, agreement among the three com- 
panies that will operate rolling stock over the 
bridge is necessary, and extensive terminal 
facilities must be constructed. The present 
plan is to call for bids on some of the rail 
facilities late this fall, but interurban traffic 
is not expected to be in operation until the 
summer of 1938, almost two years hence. 








A 100,000 hp. plant is now under con- 
struction, and another project of 40,000 
hp. will be started within the next three 
years. The total water power resources 
of the country are estimated at 3,200,000 
hp. 

Sweden: Sweden is now completing a 
trunk line that will connect all govern- 
ment owned power stations, W. Borg- 
quist, chief director of the Royal Board 
of Waterfalls, states. During the past 
three years power production has _ in- 
creased 30 per cent. Great progress has 
been made in the electrification of state 
railroads, and Mr. Borgquist expects 
that all of these will be electrified in the 
near future. Rural electrification has 
been extended to 65 per cent of the 
cultivated area; most of this power is 
produced by the government and sold 
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ugh cooperatives. Gas is largely 
| in the cities for cooking, but in the 
ller towns electricity is widely used 
domestic purposes. 
Switzerland: Increase in power de- 
ypment in Switzerland must await 
ater outlets for Swiss exports, ac- 
rding to Paul Niessen, chief engineer 
the supervising board of electric 
nts and installations. Two power 
nts are now under construction with 
combined capacity of 200,000 hp., 
ich will be completed by the end of 
xt year. Present power output for 
vitzerland is sufficient to take care of 
needs for the next two or three 
irs. Out of potential water resources 
10,000,000 hp., 4,000,000 hp. has been 
ieveloped. 
U.S.S.R.: B. F. Prosin, engineer- 
mnomist of the Amtorg Trading Corp., 
ites that the electrical generating 
ipacity in Russia has increased from 
1,398,000 kw. in 1925 to 6,880,000 kw. in 
1935. About 70 per cent of power con- 
sumption is for industrial purposes. At 
present hydroelectric stations provide 
about 19 per cent of the total production 
of electricity; fifteen hydroelectric sta- 
tions are now under construction with 
an aggregate capacity of more than 
1,000,000 kw. During the second five- 
vear plan, 79 steam-electric stations 
with an aggregate capacity of about 
5,300,000 kw. will be under construction. 


°, 
° 


Pennsylvania Flood Damage 


The value of physical property destroyed 
in the state of Pennsylvania in the floods 
of last March was $212,535,000, according 
to a survey made by the state director of 
the National Emergency Council. The re- 
port states that damage to business and 
industrial property amounted to $102,378,- 
489. The damage to houses and personal 
property, the second largest item, was 
$46,045,260. The loss to the railroads was 
$12,200,000. The state lost, $5,578,227 in 
state highway bridges and roads washed 
ut. There was $10,000,000 damage to 
mines and mining property. 

The survey also shows that 80 persons 
were killed and 2,822 injured in the floods ; 
2,800 houses and other buildings were de- 
stroyed, and 55,000 houses were damaged. 


Power Generation Begun In Plant 
at Boulder Dam 


The first regular power generation at 
Boulder Dam began on Sept. 11 when 
President Roosevelt pressed a key in Wash- 
ngton as part of the ceremonies at the World 
Power Conference. 

Only one station service unit of 3,500 hp. 
apacity went into action on Sept. 11. Large 
scale generation will begin on Oct. 9 when 
the first main generator will go into service. 
Che present installation includes four of the 
iltimate fifteen generators of 115,000 hp. ca- 
pacity, one of two 55,000 hp. units, and one 
of two 3,500 hp. station units. The first 
power will go to Los Angeles. 

Start of the first station unit in the power 
plant also marked the virtual completion of 
the penstock contract of the Babcock & Wil- 
cox Co. The 30-ft. diam. penstocks are 


the largest ever built and tests under an 
800-ft. head, one and one-half times the maxi- 
mum operating head, have proved their prac- 
ticability. 

The contract for the penstocks was 
awarded July 9, 1932 and called for com- 
pletion July 7, 1938. Completion, therefore, 
is far ahead of schedule, as was the case in 
the main contract of Six Companies, Inc. 
The Babcock & Wilcox bid was $10,908,000, 
but added work will increase the total pay- 
ment by about $1,000,000. 


SOCIETY CALENDAR 


PUBLIC WORKS CONGRESS, joint meet- 
ing, AMERICAN SocieTY OF MUNICIPAL 
ENGINEERS AND INTERNATIONAL ASSOCIA- 
TION OF PuBLIC WorKS OFFICIALS, To- 
ronto, Ont., Sept. 28-30. 

CANADIAN INSTITUTE ON SEWAGE 
AND SANITATION, Royal York-Hotel, 
Toronto, Oct. 1-2, 1936. 

INTERNATIONAL CONGRESS OF THE 
BUILDING OF STRUCTURES ABOVE 
GROUND, Berlin, Germany, Oct. 1-5. 

INTERNATIONAL CONFERENCE ON 
STEEL CONSTRUCTION, Berlin, Ger- 
many, Oct. 2-7. 

INTERNATIONAL ASSOCIATION FOR 
BRIDGE AND STRUCTURAL ENGI- 
NEERING, second congress, Berlin, Ger- 
many, Oct. 1-11. 

NATIONAL SAFETY CONGRESS, annual 
meeting, Atlantic City, N. J., Oct. 5-9. 
NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS, annual conven- 

tion, Washington, D. C., Oct. 12-13. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, fall meeting, Pittsburgh, Pa., 
Oct. 13-17. 

NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EXAM- 
INERS, annual meeting, Knoxville, Tenn., 
Oct. 19-21. 

AMERICAN WELDING SOCIETY, annual 
meeting, Cleveland, Ohio, Oct. 19-23. 

AMERICAN PUBLIC HEALTH ASSOCI- 
ATION, annual meeting, New Orleans, 
La., Oct. 20-23. 

AMERICAN INSTITUTE OF STEEL CON- 
STRUCTION, annual convention, White 
Sulphur Springs, W. Va., Oct. 21-23. 

HIGHWAY RESEARCH BOARD of the 
NATIONAL RESEARCH COUNCIL, annual 
meeting, Washington, D. C., Nov. 18-20. 





AMERICAN WATER WORKS ASSOCI- 
ATION, RocKY MOUNTAIN SECTION, Den- 
ver, Colo., Sept. 21-23. 

NEW ENGLAND WATER WORKS ASSO- 
IATION, annual convention, New York, 
N. Y., Sept. 22-25. 

AMERICAN WATER WORKS ASSOCT- 
ATION, New JERSEY SECTION; NEW 
JERSEY WATER WORKS ASSOCIA- 
TION; and the SOUTH JERSEY ASSO- 
CIATION OF WATER SUPERINTEN- 
DENTS; joint meeting, Atlantic City, 
N. J., Oct. 23-24. 

CENTRAL STATES SEWAGE WORKS 
ASSOCIATION, annual meeting, Indian- 
apolis, Ind., Oct. 29-30. 


EXAMINATIONS for registration as Engi- 
neers, Land Surveyors and Architects will 
be held as follows: 


NEW YORK STATE, examination for pro- 
fessional engineers and surveyors, Jan. 
25-27, at Albany, Buffalo, New York City 
and Syracuse. Applications must be filed 
with the State Education Department at 
Albany before Nov 


New Canadian Housing Act 


The Dominion Government of Canada 
has instituted a program, modeled after the 
American FHA, of stimulating construc- 
tion. The new program constitutes a modi- 
fication of the Dominion Housing Act; it 
follows a recommendation of the National 
Employment Commission of Canada. 

The new program contemplates stimulat- 


ing renovation and modernization of exist- 
ing housing units by guaranteeing loans 
from banks tor that purpose; construction 
of low-rental housing projects, in conjunc- 
tion, in some cases, with slum clearance; 
and financial assistance to those wishing to 
build houses. The renovation and moderni 
zation program is regarded as being the 
most important part of the new program, 
and is expected to create a great deal of 
employment. About $50,000,000 is available 
for the work. 
*. 


—* 


Personals 


RUMSEY SRADSHAW, city engineer of 
Paducah, Ky., has resigned 


BRUCE ROQUE MORE, city engineer of Lake 
land, Fla., has resigned that position to ac- 
cept a tederal position in Miami, Fla. 


Ray L. Harrison, formerly assistant city 
engineer of Omaha, Nebr. has been ap- 
pointed city engineer of Grand Island, Nebr. 


W. F. Jounson, formerly WPA engineer 
of the London, Ky. district, has been ap- 
pointed Kentucky state field engineer. 


Letanp H. Kimpact has been appointed 
engineer for the Metropolitan Water Dis 
trict of Salt Lake City, Utah. 


Witiram M. Spann, who has been acting 
state director of the PWA in Missouri since 
March, 1935, has resigned to devote his 
time to his private practice in Kansas City. 


Paut FE. Ticnor of Baltimore, Md., has 
been appointed a lieutenant commander in 
the Civil Engineer Corps of the United 
States Navy. 


Kenyon C. Vart has been appointed 
provisional materials engineer for the 
Colorado state highway department to take 
charge of the testing laboratory being 
established by the department. 


W. R. Crastree, WPA office engineer at 
Portsmouth, Ohio, has resigned to accept an 
engineering post with the Kinnear Mfg. Co. 
L. M. Raper, a member of the city engi- 
neer’s staff, succeeds Mr. Crabtree. 


GLENN FE. HAnps, has resigned his posi- 
tion as superintendent of the light and water 
department at Marion, Kans., and is now 
with the Burns & McDonnell Engineering 
Co. on the construction of a new water 
plant at Cincinnati, Ohio. 


FrepertcK S. Cook has been appointed 
Pacific Coast manager with headquarters 
in San Francisco for Robert W. Hunt Co., 
engineers, of Chicago. Since 1919 Mr 
Cook has been vice-president and secretary 
of the McCraken-Ripley Co. of Portland, 
Ore. 


” 
Re 


Obituary 


Pror. Dana P. Bartcett, of the Massa- 
chusetts Institute of Technology, died Sept. 
9 at the age of 72. He had taught mathe- 
matics at M.I.T. since 1886. 


AtpHeus B. S Later, a_ topographical 
engineer of Bridgeport, Conn., died there 
on Sept. 9. He was a graduate of Wor- 
cester Polytechnic Institute. 


Frank B. MANNING, for many years 
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uperintendent of streets at Fall River, Orleans, La., died on Sept. 5 at the age engineer at the Utah Copper Co. mill 
Mass., and recently repair agent of the of 76. He had served as an instructor in as chief engineer for the Chino Copper 


Massachusetts Department of Public drawing in Toulane University and as in New Mexico. 
Works, died recently. parish engineer for Jefferson Parish, and 
also was connected for many years with Apert R. Baker, 54, for the past 
Epwin O. Jordan, professor emeritus, the New Orleans Sewerage and Water years a civil engineer for the Metro, 
University of Chicago, founder of the de- Board and the Orleans Levee Board. Water District of Southern California, 
; partment of bacteriology and hygiene, died on Sept. 7 in San Marino, Cal. Bi 
Sept. 2 at the age of 70. Dr. Jordan was Maurice J. McGratrn, a district engi- joining the water district staff, Mr. | 
one of the earliest researchers into water neer for the Utah state road commission, was associated with the Hetch H 
bacteriology. died Aug. 31 in Salt Lake City at the age water project of San Francisco and ly 


of 52. Before entering the service of the that was engineer in charge of the 


Henry L. ZANDER, an engineer of New highway department he had served as an struction of the Alpine dam in Califo: 


CONSTRUCTION STATISTICS FOR THE WEEK 


RIVATE engineering construction awards totalling $30,- Cleveland, O., $600,000; plant improvements, Tubize Chatt 

513,000, the highest volume in more than five years, raise this Corp., New York City, at Rome, Ga., $2,800,000; two 6-st 
week's total vehune to $56,382,000. Public contracts make up apartments for S. Cohen, separate contracts, Kew Gardens, N, 
the remaining $25,869,000 of this volume, $5,617,000 in federal $700,000 ; 6-story apartment, 902 41st St. Corp., Flushing, N 
awards and $20,252,000 in state and municipal. Corresponding $500,000; Ist unit, 25 dwellings, day labor, Chanin Organizat 
volume for a year ago is: total, $24,746,000; private, $4,159,000; Hempstead, N. Y., $1,000,000; group dwellings, day labor, Gardcn 
public, $20,587,000; federal, $7,779,000 and state and municipal, City Terrace Co., Mineola, N. Y., $500,000; 6-story apartny 
$12,808,000. Greystone Ave. and 240th St., Corporation, c/o M. Finel 

Commercial buildings, principally apartment houses in New New York, N. Y., $750,000; Chemical building for Medical 
York City, break volume records for more than five years for Center, Jersey City, N. J., $1,370,000; highways, Michie 
this class of work with a total of $21,031,000 for the week. $965,000; Oklahoma, $635,000; Illinois, $947,000; South Dak 
Industrial building awards are up to $8,183,000. Streets and $645,000; Towa, $517,000; Ohio, $561,000; Washington, $602.01 

| roads awards are also higher at $10,635,000, waterworks at bridges, Illinois, $426,000; Hayfield Pumping Plant, Metropolitan 
$3,525,000 and bridges at $2,393,000. Other classifications making Water District Los Angeles, Calif., $1,331,000; 1,000 ft. impo 
up this week’s volume include: public buildings, $4,416,000; sewer- ing dam, Birmingham, Ala., $1,685,000; dredging 3,983 cu.vd 
age, $570,000: earthwork, drainage, $2,986,000; unclassified, from St. Johns River, Jacksonville, U. S. Engineers, F! 
$2,643,000 $1,154,000. 

The larger awards for the week include: factory, Post Prod- New capital for the week is $8,624,000 in state and munici 
ucts Division, General Foods Corp., Battle Creek, Mich., bond sales, $1 099,000 in corporation security sales for construc- 
$1,500,000; blast furnaces, Corrigan-McKinney Steel Works, tion purposes and $25,541,000 in PWA allotments. 

CONTRACTS 


(Thousands of Dollars) 
We ekly Average Week 
Sept. Prev.4 Sept.17 

1935 Weeks 1936 
i Federal Government $9,191 $10,999 $5,617 
State and Municipal 15,856 23,060 ¢ > 








Total public . te ) 047 $34,059 $25,869 
Total private 3.66 $,624 30,513 | 
s eee CUMULATIVE CAPITAL AND ENGINEERING | 
Week's total $28,710 $42,683 $56,382 CONSTRUCTION CONTRACTS AS REPORTED 
Cumulative to date BY ENR 


1935...$989,286,000 1936. .$1,669,618,000 


NEW PRODUCTIVE CAPITAL 1935 + 1936 


Eel Gets acts 
(Thousands of Dollars) std ibaeh 
ner ity 
Week Cumu- anchor dltesi a: 
1936 Sept. 17 lative 
4 $362,467 
1 


ions of Dollars 


State and municipal.. $8.62 

PWA non-federal ... 25,54 80,746 

REC loans eae ee 26,663 

Corporate issues os 1,099 201,476 1,200 
PWA loans, Private .. cnn —1,665* 


Total Non-Federal.. $35, $669,687 
Federal ce 691,237 











a 
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° 
o 





Total new capital...$35,264 $1,360,924 
Cumulative to date 
1935. .$1,723,996,000 1936. .$1,360,924,000 


Millions of Dollars 


yee 


*Bond sales in this classification exceed 
reallotments during current year 




























Note: These figures include private bonds, 
and stocks sold for productive purposes; 
tate and municipal bonds for construction: y a a, ’ Fl A A 
WA loans and grants to states and munic- (dildo rated 
ipalities RFC direct purchase of bonds 
for “self liquidating” projects, and 25 per 
cent of WPA construction appropriations. 


exceedea reaiiotments 





INDEX NUMBER 








ENR _—_ 1926 ENR 1913 1926 
Cost = = 100 Volume = 100 — 100 


Sept., 1936. 208. ie 100.03 Aug., 1936. 199 87 
Aug., 1936... 208.10 100.63 July, 1936. . 188 82 
Sept., 1935 195.10 93.82 Aug.. 1935..140 61 
1935(Av.)...195.22 93.84 1935(Av.)..135 58 
eeslart ie. 10 95.23 1934(Av.)..114 50 
1933(Av.)...170.18 81.80 1933(Av.)..102 47 
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Osgood 3 yd. Shovel 


The Osgood Co. has announced the 
Invader, a 8 yd. chain crowd shovel which 
j ivertible to dragline, clamshell, crane, 
ba e, or skimmer service and which is 
furnished either crawler or truck mounted. 
The Invader weighs 22,800 lb. The ma- 





chine has four travel speeds giving a range 
of from 1 to 4 miles per hour, and has a 
swing speed of 5 revolutions per minute. 
It is furnished powered with either a 6 
cylinder gasoline or diesel engine or an elec- 
tric motor, 

It is said that special attenion has been 
siven to placing the controls in a position 

minimize the effort necessary in running 
the machine and that the clutches and brakes 
may be engaged with very slight effort. 


—fo— 


Core Cutter 


Concore, a device developed by the Frank 
L. Howard Engineering Co. of Los An- 
geles, is a machine to take test cores from 
concrete. The machine is available in two 
assemblies, paving and portable. The pav- 
ing type, shown in the illustration, is 
ounted on a trailer equipped with a 108 
gal. water tank, tool and specimen boxes, 
and a bracket for carrying the machine. 

The machine is operated by lowering the 
column through the trailer bracket and 
placing the steady-rest base against the 
pavement. The base is equipped with ad- 


m 





Construction Equipment 
and Materials 
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justing screws and hardened steel pins which 
seat themselves into the pavement. The 
machine is powered with a 4 hp. gasoline 
motor. A water pump is provided which 
forces the water from the tank through the 
drive shaft to supply a cutting fluid to the 
teeth. The teeth, which are attached to 
the core barrel in a fixed position, are mad 
of a tungsten carbide product with a hard- 
ness of 9.5 on Moh’s scale. The machine 
will cut cores of 2, 4, 6, and 8 in. diameter. 

The machine is also furnished, not on the 
trailer, as a portable unit. The portable 
unit is identical with the paving unit ex- 
cept that no water tank or pump is provided 
and that the motor is furnished in either 2 
or 4 hp. and either gasoline, electric or air 
operated. 

2, 


— 


New Equipment in Brief 


Drafting Machine—The drafting ma- 
chines manufactured by the Draito Co. of 
Cochranton, Pa., are now equipped with 
detachable engineering scales graduated in 
tenths of an inch on one edge and in fifti- 
eths on the other, Inking edges in 6 in. and 
10 in. lengths have also been added. A new 
machine on the same lines as their present 
drafting machine but equipped to handle 
sheets 18 in. by 24 in. has also been an- 
nounced by the Drafto Co. 

Wrenches—For use on trucks and heavy 
industrial machinery, Bonney Forge & 
Tool Works has added three new sizes 
to its line of socket wrenches. The new 
sizes are to fit 14 in., 1f in. and 2 in. Amer- 
ican standard bolts and nuts. 

Caulking Gun—Calbar Paint & Varnish 
Co. sell a loading cartridge containing a 
pint of their Caulk-O-Seal caulking com- 
pound. The cartridge is a metal cylinder 
with a fiber plunger cap in one end. The 
plunger of the gun presses against. the 
( 


+ 


ap, and ejects the caulk, as the trigger is 








INTENDED ESPECIALLY for dewatering 
cofferdams, this vertical turbine pump is built 
by the Worthington Pump & Machinery Corp 
of Harrison, N. J. The motor at the top is 
fitted with a stainless steel shaft, is in a 
weatherproof mounting, and is grease lubri- 
cated to prevent leakage when the pump is 
not in a vertical position. The impellers are 
of bronze, as are the intermediate bushings; 
the bushings can be furnished in special 
materials when the nature of the water de- 
mands it. The pump is furnished in capac- 
ities ranging up to 10,000 gal. per minute 
and in ratings for heads of 20 to 60 ft 

motor sizes vary from 5 to 250 hp 





by substituting a metal plunger for 1) 
] 1 ger. 

Excavator—The new model of the 
P&H excavator is built of gh-tensil 


steel by electric welding. The frame, 


eather 





stead of being a unit casting is welded of 
structural steel sections. The machine is 
; ; 


equipped with standard tractor crawler 


Recent Publications 


@ The Ahlberg Bearing Co., of Chi- 
cago, issues its new catalog of Pillow 
Blocks and Ball Bearings in loose 
leaf form. Some tables and formulas 
for bearing computations are given. @ 
The International Nickel Co., of New 
York City, in Bulletin P-1, describes the 
properties and uses of a variety of types 
of heat treated wrought nickel alloy 
steels. 

® Specifications and pictures of re- 
cording thermometers manufactured 
by the Republic Flow Meters Com- 
pany of Chicago are included in their 
Data Book No. 210. @ Lower Pip- 
ing Costs With Shielded Arce Welding 
is a handsomely printed 12-page book- 
let issued by the Lincoln Electric Co., 
of Cleveland, Ohio. @ The Austin- 
Western Road Machinery Company, 
of Aurora, Ill., describes their Roll-A- 
Planes and road rollers in Bulletin 
No. 1614. @ The type K # yd. ex- 
cavator is described in Catalog No. 


1112 of the Insley Manufacturing 
Corporation of Indianapolis, Ind. @ 
Suggestions for the use of Reflecto- 
strip and Vis-I-Tec road markers ar: 
offered in bulletins of the Traffic 
Equipment Corporation of New Yor! 
City. ©@ Photo-Micographii Eequt{ 
ment, issued by the Bausch & Lomb 
Optical Co., of Rochester, N. Y., in 
cludes a brief discussion of the prin 
ciples of photo-micrography and a 
catalog of available equipment. 

®@ Design data and blueprints of a Stee! 
Sedimentation Basin With an Internal 
Spiral Baffle are given in a mimeo 
graphed pamphlet offered by the Pitts- 
burgh-Des Moines Steel Co. e 
A pioneer effort, made in 1924, toward 
keeping Minnesota roads open throug] 
the winter is described in The Romance: 
of Open Roads, an, attractive booklet 
published by the William H. Ziegler Co. 


of Minneapolis, Minn. 
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Current Construction Unit Prices 


Dam No. 21, Mississippi River 
ONSTRUCTION of dam No. 21 is under way on the 
upper Mississippi River, 2 miles below Quincy, III. 
tract being awarded the McCarthy Improvement Co. on July 
28, 1936. The dam forming a part of the navigation develop- 
ment of the upper river will be of the roller gate type, 2,957 
it. long, with three 100x20-ft. roller and ten 64x20-ft. tainter 
gates, a 200-it. storage yard and 1,400 ft. of submersible earth 
dike. The construction is under the supervision of the U. 5. 
Engineer Dept., Rock Island office, and is scheduled tor com- 
pletion within 730 days, with minimum hourly rates 
stipulated as $1.20 for skilled and 50c. for common labor. 
Nine bids were received for the work with a range otf 
$807,000 between the high and the low proposals. The fol- 
lowing tabulation lists the total and unit bids of the three 
low bidders: (A) McCarthy Improvement Co. (contract) 
Davenport, Ia., $2,422,132; (B) Warner Construction Co., 
Chicago, Ill, $2,481,820; (C) S. A. Healy Co., Chicago, 
[I1., $2,563,300. 


con- 


Wage 


DAM NO, 21, UPPER MISSISSIPPI RIVER 
\ B c 
$310.00 $233.00 $265.00 
a 2,000 2.490 2,500 
45,000 cu.yd 60 50 47 
excavation, dredged- 150,000 cu.yd 40 30 . 50 
xcavation, top soil —63,000 cu.yd 40 05 . 233 
. Common fill -- 10,500 cu.yd 40 2 40 
Topsoil fill —8,000 cu.yd 65 3 30 
. Dikeembankment— 215,000 cu.yd 25 > 
. Piling, vert. round timber— 165, 200 lin.ft 65 : = 
. Piling, concrete - 2,900 lin.ft 00 00 
Piling, steel sheet, type A--69,500sq_ft 39 39 
. Piling, steel sheet, ty pe B-—18,500sq_ft 1.35 P . 40 
. Piling, steel sheet, type C-—-79,000 sqft 52 .10 
Pileload tests —5, es a. 00 360.00 
Timber, white oak—-3 M.B. M 200.00 286.00 
‘Timber, soft, plain & creosoted—-42 M.B.M 50.00 168.00 
Stone protection, derrick-—12,100cu.yd 00 4.14 
Stone protection, 1& 2Man—-13,000cu.yd 2 
. Stone protection, = 12,000 cu.yd.. 1 
. Stone protection, crushed, gravel—-11,500 
cus d 
a, Stone protec tion, stored 
. Stone protection, rehandled 
Concrete, Cl. A875 cu.yd 
_ Concrete, Cl. B-— 40,000 cu_yd 
. Concrete, slushing—- 2,500 cu.yd 
. Steel, struct. service bridge—- 1,615,000 Ib. 
. Steel, struct. tainter gates—-1,835,0001b 
_ Steel, struct. roller gates-—917,5001b 
Steel, struct. misc. 756,000I} 
Steel, struct. manganese 262,0001! 
Steel, struct. chromium— 87,5001) 
Steel, cone, reinf 1,300,0001h 
. Steel, corr. resisting -26,5001b 
Forgings, steel -304,0001b 
. Forgings, nickel steel— 2,8751b 
Forgings, chromium steel—-12,7001b 
_ Castings, steel, grades | to 3— 275,000 Ib 
_ Castings, nickel steel— 30,000 Ib 
. Castings, iron—-1,000Ib.. 
. Bronze—7,4501b ° 
. Copper—3001b 
. W. L pipe, bl. std. 6in. 
. W.L. pipe, bl. std. 3in. 
. W. 1. pipe, bl. std. 2in. 
. W.L. pipe, bl. std. Jin 
. Corrugated pipe, i2in 
. Corrugated pipe, 10in 
» Vitrif. clay pipe, misc 
. Copper tubing, tin 
. Fence — 10,840 lin.ft 
. Fiber conduit, 3in 
. Rigid metal conduit, 
Rigid metal conduit, 2in. 
. Rigid metal conduit, I fin. 
. Rigid metal conduit, I}in. 
. Rigid metal conduit, bin. 
. Rigid metal conduit, } in 140 lin. ft 
. Electrical groundingsystem—total 
. Cranetrack, 801b.—1,383track feet 
. Handrail, steel pipe— 1,427 lin.ft 
. Floor gratings, steel —190sq-ft 
5. Rubber seals, moulded—6, 500Ib 
. Roller gate operating mchy 3, each 
. Roller gate spare parts—total 
Roller gate mchy. spare parts—+otal 
Roller gate opert'¢ ame e——4, each 
. Tainter gate opert'g mehy.—-10, each 
. Tainter gate spare parts——total 
. Tainter gate mchy. spare parts —total 
Tainter g 6, each 


Cofferdam-——1,123lin.ft..... 
Clearing total... . 
Excavation, common 
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rate heaters 


. Tainter gate hes ater spare parts total..... 
. Roller gate heaters— 3, 

. Roller gate heater spare paris 

. Locomotive crane installation 
. Storage yard trucks--6,each....... 


. Service bridge trucks—2, each 


Lock No. 24, Mississippi River 
HE CANALIZATION of the Mississippi Riv: 


ceeds another step with the award of contract 

1936, for the construction of Lock No, 24 at Clark 
Mo., 93 miles upstream from St. Louis. The project, 
the supervision of the U. S. Engineer Dept. at St. Loui 
consists of a main lock chamber 110x600 ft., and an au 
lock chamber, 110x360 ft. The length of the upper guid 
will be 518.5 ft., the lower, 502 ft., and the main loc! 
guide walls, 1,941 ft. overall. The height of the uppe 
for the main lock is 25 ft., the lower gate 33 ft. and the 
ary gate 30 ft. The work is scheduled for 450 davs 
pletion. Minimum hourly wages are stipulated as $1 
skilled and 45c. for common labor. 

The following tabulation lists the totals and unit b 
the three low proposals of the seven submitted. (A) ( 
Engineering Co. (contract) Davenport, Ia., $1,635,789: 
Kansas City Bridge Co., Kansas City, Mo., $1,642,981 
McCarthy Improvement Co., Davenport, Ia., $1,723,462 


LOCK NO, 24, UPPER MISSISSIPPI RIVER 


Item A B 


Cofferdam— 1,422. 5lin.ft. 
Cofferdam guide wall—518. 5lin.ft. 50.00 
Excavation ,common—62, 300 cu.yd. : 42 50 
vation dredged 26,200 cu yd ; 4 .30 
Excavation ,rock—-31,300cu yd... z E 2.00 
Che nneling, rock—34,000sq.ft..... ee .90 . 80 
Fill—-81,800cu.yd.. : .30 
. Drilling, grouting, 6to 10 ft. 3,000 lin.ft : - 50 
. Drilling, grouting, 10 to 20 ft.—-2,000 lin ft. ; . 80 
Pressure grouting, cement-—750bbl........ ‘ 5.00 
Pressure grouting, sand—-3,000 cu.ft ; . 40 
Timber, whiteoak—-35.6M.B.M..... 150.00 Ié 
Timber, creosoted—3.1M.B.M.... 150.00 
Stone protection,one man—1!20cu.yd.... 5.00 
. Stone,crushed,gravel——123cu.yd. 3.50 
Concrete,Cl. A—734cu.yd...... . 19.00 
Concrete, Cl. B—78, 200 cu.yd - ; | 
Steel, struct. wall—749,200Ib..... j 
Steel, struct. gates—-801,600lb.. 
. Steel struct. valve—81,400Ib. 
. Steel, struct. mise.—312,800lb. 
Steel, cone. reinf.—747,3001b. 
. Steel, won- -corroding- -8,000Ib j 
. Steel, struct. nickel—1,700Ib............. 
. Steel, struct. chromium—7,430lb. ........ 
. Forgings ,steel—, 162, 100Ib. 
. Forgings, nickelsteel—-7,420lb...... 
. Castings, steel, grade 0— 26,850Ib.. 
. Castings, steel, grade | to 373,800 lb 
. Castings, alloy, nickel—-7,000Ib.... 
. Castings, ron—-27,0001b 
Bronze, brass—3,300Ib.. 
. Copper—4,600Ib.... 
. Non-ferrous metals 
Pipe. steel, black, std. 
. Pipe, steel, black, 3in. 
. Pipe, cast iron, 24in. 
. Pipe, w.i. galv. 4in. 
. Pipe, w.i. black, 6in. 
. Pipe, sewer, 24in. 
. Pipe, sewer, 30in. 
Conduit, fibre, 3in. 
i omnia ies: 2in. 
. Conduit, metal, 2in. 
. Conduit, metal, I} in 
Conduit, metal, | in.—26lin.ft... 
. Electrical grounding system—total. 
. Handrail, galv. steel—-988lin.ft. . . 
. Floor grating, steel, Cl. B—1,490sq. ft. 
. Floor grating, steel, Cl. D-—5,000sq. .. 
. Rubberseals, mided.—-980Ib. . . 
. Rubber fabric seals, 5in.—50lin.ft. . 
Tile gage—97lin.ft. 
. Operating gates, miter, complete 2, each 
; Ongretins gates, upper miter, complete 
NR i 505% 
rating valves, tainter—4, each... 
ieerenices achinery drains—4, each... ... 
. Gate valves, wedge 4in.—2, each. . 
. Gate valve, sluice—total. . 
. Gasoline tank pit drain -1, each 
. Water service lines—total. . 
. Tow haulage guides—total 
. Temporary construction bldgs. 
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-total...... 3,750 
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